| 


} 


ZA) 
YA ; 





+ 
1d. 


Y 






ZZ 


YY 


SEL 






] N \ WW We 


| \@ y | 
\4) ANA J BN BN \N 
A RF AK y X 
S \ : SS \ a we = 
S\N \D}|\Ww 


NS EN 
WO 


\\ ARS 
WAKO 


Z 
—S\Y 

1. Yi, YL 
tte 

| Gije A, y 

Yi Vy Z 


Yy 


WWM 


' 








DWN ata a f . 
YF We 


ILLUSTRATED. 


EKLY-JQURI2AL OF 


ee 


Wy 





SS 


oo 





Flectric Light, Power, Telephone, Telegraph s Scientific Progress. 








VOL. 17, No. 19. } 
WEEKLY. 


NEW YORK, SATURDAY, JANUARY 3, 1891. 


$3 per annum. 
Single Copies, 10 Cents. 





Copyright, 1891, by ExzcrricaL Review Pusiisuine Company, 18 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








The Steam Record of a Year. 

The rapid introduction of electricity has 
called forth many refinements in steam en- 
gineering, the production of which have in no 
small degree contributed to its popularity. 
The reliable generation of uniform current 
with utmost economy has been the aim of 
the electrical engineer, and in the attainment 
of his desire he begins at the coal pile, be- 
cause he must generate his steam uniformly 
as required, turning it into his engine for 
final use in operating the dynamo. 

A moment’s reflection must make it ap- 
parent to the most superficial mind, that for 
maximum economy it is important that in- 
telligent attention be given to the manner of 
obtaining the utmost heat units from the 
coal provided, and that in order to obtain 
proper combustion in the furnace it is neces- 
sary to. preserve a high temperature, for 
otherwise the coal will be consumed and 
pass off with the products of combustion, 
but without having yielded what it is capa- 
ble of, the result being quite difficult, 
whether it goes off carbonic oxide or car- 
bonic acid gas. 

Most every one familiar with the increased 
heating capacity of illuminating gas when 
employed in the Bunsen burner, in which 


waste of coal, varying and injurious strains 
upon the boiler, irregular steam pressure to 
the engine, retarded cut-off and reduced ex- 
pansion economy in the cylinder, coupled 
with inefficient regulation of revolution of 
the engine and varying current from the 
dynamo, it would seem of the utmost im- 
portance to secure a remedy, particularly 
where steam power is employed for elec- 
trical purposes, and we consider that the 
benefits of thus graphically setting before 
the eye of the master the automatically writ- 
ten facts, come but little short of supreme 
importance in any well conducted steam 
plant. At any rate, we voice the opinion of 
many of the leading engineering authorities 
on the subject of steam engineering, when 
we say that the importance of the steam 
pressure recorder has been too long over- 
looked, because without it the fuel is most 
ruthlessly used, and the science of combus- 
tion regarded with the utmost indifference. 
Nor does the loss terminate at this point, for 
an engine designed to cut-off at a given 
point with 80 pounds of steam, cannot do so 
if the boiler pressure is maintained with in- 
difference as to what it may be. This loss 
in the cylinder occurs twice in each revolu- 
tion. Again, in electric lighting, uniformity 
of revolution is sought, but rendered more 
difficult when the initial steam pressure 
varies, so that from many standpoints it 
seems of paramount importance for effi- 
ciency and economy, to say nothing of 
safety, that a pressure record should be 
under the eye of the superintendent. 


Rome, was attacked with cramps, and con- 
cluded to go to Carlsbad. He had been at 
the famous springs for about two months 
under the regimen of a local physician, dur- 
ing which time he had gained two pounds in 
weight and had the feeling of a fighting cock, 
he sa one morning his physician said to 

im: 

‘*Sheneral, my tarling, you vas gain two 
pounds, I am told. Ido not understand 
t 


You vas take der spring vater as I directed?” 

‘* Yes, doctor; every morning,” replied the 
General, not knowing what was coming. 

“Und you vas take a long valk ?” 

‘** Yes, doctor; just as you told me.” 

** Vell, dat vas queer. I must reflect.” 

Laying his forefinger alongside of his nose, 
the old German physician assumed a thought- 
ful air for a moment, and then continued his 
questioning: 

** You vas not dissipating, Sheneral? You 
have not drank anyting vile you vas here?” 

‘*Not a drop of anything but water. I 
couldn’t stomach tbat wine you said I might 
drink, so I didn’t drink anything.” 

** Und you has kept good habits and good 
hours ?” 

‘* Certainly, doctor.” 

‘* Well, say, Sheneral, vat did the doctor 
vat sent you here say vas the matter mit 
you?” 

‘*No doctor*sent me here. I was not ex- 
amined by any doctor. No doctor said any- 
thing was the matter with me.” 

** Vell,” said the old German, with a huge 





STreaM PressurE ALBumM—See ‘‘SteAmM REcoRD oF A YEAR.” 


case this increased efficiency is not due to 
any additional consumption of the gas, but 
simply owing to the manner of its employ- 


ment and the thoroughness of its combus- 
tion. Now, the steam boiler furnace is vir- 
tually intended to be operated as a gas pro- 
ducer, and for which purpose it is at best 
but poorly designed, so that in many large 
plants the coal is first distilled into gas in a 
separate chamber, and then conveyed around 
the boiler and burned with very great 
economy. 

It is chiefly in connection with this subject 
of furnace economy that has led us to pre- 
sent our readers with an illustration of a 
portion of a year’s steam record, shown in 
the chart album on this page, because a 
‘straight line” record of pressure means 
the closest attention of the fireman and the 
employment of his best knowledge of the 
laws of combustion, while a crooked one 
generally indicates gross lack of attention or 
total ignorance of these laws, or both. 

It requires no argument to prove the 
value of such an ocular demonstration, 
When the result of a man’s fidelity and 
labor are to pass unknown and unrecorded, 
indifference will prevail, while the reverse 
is equally true. 

If the result of this indifference means 


New York Electric Club. 


Captain E. L. Zalinski, one of the Club’s 
well-liked members, is spoken of as follows 
in the World of this city: 

‘** The recent prominence given to Captain 
Zalinski, of the United States Army, reminds 
me of an incident when he was a new second 
lieutenant at Fortress Monroe. Some assign- 
ments to duty bad been made which would 
send three or four officers, Zalinski among 
them, tv Key West and Dry Tortugas in the 
height of the yellow fever season. There 
was much adverse criticism among the offi- 
cers, and one, adverting to Zalinski, inti- 
mated that the stripling lieutenant’s personal 
courage was unequal to the assignment. 
The next evening, after dress parade, when 
all the officersin the garrison were assembled 
about the commanding officer, Zalinski 
deliberately slapped his detractor’s face, and 
spent the intervening time before his depart- 
ure for Florida in close arrest. He was not 
challenged.” 


President Madden, of the Club, is enjoying 
the privilege of explaining to his friends the 
following account of his visit to Carlsbad, 
which appeared in the New York Press: 


General O. E. Madden, president of the 
Electric Club, was in ill-health last Spring, 
and decided to go abroad torecuperate. He 
drifted around Europe awhile, and finally, at 


sigh of relief, ‘‘ dat vas vhat I dink, too, dat 
dere vasn’t anyting de matter mit you.” 

General Madden concluded tostart for New 
York the same day. 

Mr. J. C. Chamberlain, chairman of the 
House Committee, is convalescing from a 
severe illness. Matters looked serious for a 
time, but we are glad to state Mr. Chamber- 
lain has sufficiently recovered to go out-doors 
for a short time every day. 

Among recent out-of-town names on the 
register are W. B. Pearson, Chicago ; Prof. 
James F. Colby, Hanover, N. H.; Charles 
E. Chapin, Hartford; Emil Huber, Zitrich, 
nn A. H. Chadbourne, Philadel- 
phia. 





About Time to Investigate. 


The officials of the Edison General Electric 
company will request the State board of 


health to make an examination of the sani- 
tary condition of Schenectady, says the Troy, 
NY. Press. There has never been so much 
sickness in Schenectady before. It is stated 
by officers of the Edison Company that from 
150 to 200 of their 3,000 employés are absent 
every day on account of sickness, The sick- 
ness, which is mainly Ad pps fever, is due 
to defective sewerage and impure drinking 
water. 


Electric Cloth-Cutting Machine, 


In cloak and other factories for the manu- 
facture of garments it is customary to have 
a number of tables upon which the cloth is 
arranged and marked in patterns, after 
which it is transferred to and secured upon 
the cutting table, where the usual cutting 
machine is located. An instrument has 
been recently patented by Mr. Elbert D. 
Weyburn, of Chicago, by which a cloth- 
cutting device, operated by an electro-motor, 
may be moved upon a guide-rail to any 
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CLOTH-CUTTER 


part of the cloth-cutting room at the will of 
the operator. The advantage of portability 
secured by such an instrument is very great 
in this particular application. The inven- 
tion is illustrated in the accompanying 
diagram, wherein is shown an electro-motor 
eé mounted upon a frame supported by 
rollers c, c, upon a guide-rail a@ extending 
along the cutting room. The terminals of 
the motor are connected by means of a 
switch A, with two contact rollers f*, f* 
moving in operative relation to a circuit sup- 
plied by a dynamo or other source of 
electrical energy. The switch is controlled 
by means of a pulley and handles, as shown, 
so that the operator can readily start or stop 
the machine by pulling cne handle or the 
other. The motor drivesa spindle attached to 
a flexible shaft m, which drives the cutting 
wheel of the cloth-cutting device. The 
operator in using the instrument lifts the 
cutter and moves the apparatus along its 
guide-rail to the desired table and the cutter 
is placed upon the cloth, current switched 
on, and the work rapidly and efficiently per- 
formed. The transfer is then made to 
another table and the operation similarly 
conducted at that point. 





Certainly Low Enough Now. 

Ata meeting of the gas commission, De- 
cember 22, another batch of bids from the 
New York electric lighting companies was 
opened. These latest bids averaged 40 cents 
per lamp, per night, which will bring the 
cost of city electric lighting within the ap- 
propriation for 1891. There are 1,386 arc 
lamps in the city proper and 266 in the an- 
nexed district. The commission will have 
to hustle now for an excuse fof not award- 
ing the contracts, as they seem to have got 
things pretty much as they want them. 

LaTER.—The Gas Commission’ met Dec. 
26th, and accepted the bids as above. The 
Board of Estimate and Apportionment has 
inserted an item of $60,000 in the appropria- 
tion of the Public Works Department to 
meet this expense, 
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Detroit Motor Company. 

Among the prominent changes made by 
electrical manufacturers is the removal of 
the Detroit Motor Company from their old 
quarters on Griswold street to the new fac- 
tory on Cass avenue, Detroit. The ground 
on which the new buildings are located was 
purchased in June last. On July 4 the 
ground was first broken, and on October 
4, just three months afterwards, fires were 
built in the large boilers and the new shops 
were in full blast. 

A good idea can be had of the size of the 
factory by referring to our illustration, pre- 
sented herewith. The main building is 
three stories in height, with a frontage on 
Cass avenue of 150 feet and a depth of 75 
feet ; the machine shop, directly in the rear, 
is 300 feet in length by 75 in width, 
giving altogether a total of 56,250 square 
feet of floor space. Every foot of space 
is utilized throughout the entire build- 
ing, which will give the reader an idea of 
the growth of this company, when it is un- 
derstood that the old quarters gave them 
only about 16,000 square feet of floor space. 
The factory being located, as it is, on the 
line of three railroads, has the best of shipping 
facilities. Electric power is used through- 
out the entire plant, which is also lighted by 
incandescent lights, run during the day from 
a dynamo, and during the night from a 
storage battery plant. 

The company have, until recently, con- 
fined themselves to the manufacture of sta- 
tionary motors, but have now a new type of 
dynamo which they are building in 18 sizes, 
ranging from 1,100 watts to 160,000 watts. 
Patterns are finished for these sizes. The 
accompanying illustration, Fig. 2, shows the 
new machine, which has a capacity of 325 
lights. 

The 80,000 watt machine weighs 13,- 
000 pounds, and bas an output of 145 am- 
peres, at 550 volts, running at a speed of 480 
revolutions per minute. The armature of 
this machine, which is 107 horse-power 
capacity, is 12 inches in diameter and 26 
inches long. This is made of 850 charcoal 
iron disks, separated by rice paper, the oxide 
having first been removed from the iron, 
The magnet cores are of the softest forged 
iron. Through each of these clearance holes 
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The Torpedo Station at Newport, 
The following notes from the records of the 
Naval Torpedo Station and War College, 
Newport, contain much interesting matter. 
All the electrical work at this establishment 
is under the charge of Lieut. T. C. McLean, 
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that of the inspecting officer suggested, was 
very noticeable. The result was efficient 
apparatus of American construction quite 
equal to, and in some respects superior to, 
any produced elsewhere. 

The electric alarm signal system, for fire 


Fic. 2:—Dynamo oF Detroit Motor Company. 


who is one of the pioneer electricians of the 
Navy: 

The work in the electrical laboratory has 
included the regular duties connected with 
the maintenance and use of the electric light 
plant for lighting the buildings, grounds, 
wharves, etc., and the inspection of wires, 
cables and other electrical apparatus, 


a 


signals and other purposes, embiacing all 
the shops, offices, quarters, etc., of the sta- 
tion, has been reorganized and changed so 
that its efficiency and reliability have been 
greatly improved. In this system, 16 vibrat- 
ing alarm bells are included in one series 
circuit extending around the station. Each 
bell had individual adjustments and action, 
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constructed for special use with naval mines 
and torpedoes. 

An experimental apparatus for signaling 
ranges, etc., from the conning tower or 
other central station, to the gun positions, 
has been developed and seems capable of 
satisfactory service. The apparatus is in 
process of construction. A combination of 
apparatus has been made by which the indi- 
cations of a voltmeter are automatically re- 
peated and recorded at a distant point. 

Preparations bave been made for the in 
stallation of a storage battery for experi- 
mental and testing purposes. 

A single cylinder vertical engine has been 
combined with a dynamo, on the same bed 
plate, the driving connection being made by 
the Evans friction belts and pulleys, the 
speed of the dynamo pulley being about twice 
that of the engine. This makes a compact 
arrangement of dynamo and engine, allows 
the use of a moderate speed engine with a 
dynamo of high speed, and obviates the 
necessity of a flexible coupling. It also 
affords fairly good insulation for engine and 
dynamo connection. 

With a view to developing a dynamo for 
launches and torpedo boats, a new pattern 
Dow turbo-motor has been combined with 
a Parsons dynamo. The substitution of this 
motor for the Parsons motor makes a large 
reduction in the weight and in the space oc- 
cupied, but at present it has rather a low 
steam efficiency and it makes a loud hum- 
ming noise like its predecessor. Experi- 
ments are continuing for the reduction of 
the noise. Both motor and dynamo are run 
at aspeed of about 10,000 revolutions per 
minute. The action of the Parsons governor 
for controlling the voltage at the terminals 
of the dynamo is found to be very satisfac- 
a on feature of this motor is its almost 
absolute immunity from damage by water 
coming over with the steam. It can, there- 
fore, be quickly started, with no delay for 
draining, warming up,etc. After some im- 
provement this apparatus might prove use- 
ful for certain purposes where compactness, 
simplicity, close governing and freedom 
from injury by water in the steam supply 
would be valuable features. 

Lieut. McLean is the inventor of a very 
ingenious apparatus designed for the con- 
tinuous registration of the revolutions of the 
screws of the torpedo boat ‘‘ Cushing,” 
together with the seconds’ inter- 
vals of time as shown by a break 
































circuit chronometer, and the times 
at which the boat crossed the range 
line at the ends of the measured 
mile course, as marked by three 
independent circuit closing keys 
(for three independent observers). 
The design included the feature 
of accurate determination of rates 
of revolutions of the screws at 
the times of taking indicator cards 
of the engines. The design and ar- 
rangement of the parts was sim- 
ple. The revolution registering cir- 
cuits were completed at the shafts 
by pieces of sheet brass attach- 
ed to circular wooden sectors se- 
cured on the shafts. These devices 
were very simple and efficient. They 
could be securely lashed or clamped 
to the shafts in a few minutes. 
The arrangement of circuits, etc., 
for registering the seconds’ beats of 
the chronometer and the time marks 
of the observations, in lines par- 
allel to and contiguous to the lines 
of the marks registering the revolu- 
tions of the screws, were similar to 
the arrangements used for transmis- 
sion of naval observatory time sig- 
nals and registrations of time com- 
parisons with them. 

The apparatus was used with 
satisfactory results in March last 
by the board appointed by the Sec- 
retary of the Navy to conduct and 
report upon the tests of the ‘‘ Cush- 
ing” before her acceptance from 
the contractors. The installation 
of such apparatus on any steamer is 
very easily made, and it comprises 
very simple circuit closers on the 
screw shafts, a box for the battery, 
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are bored, and the bolts passing through, 
screw into the bottom of the pole pieces, 
the other end being fastened under the yoke 
-bed. Each part of the machine is held in 
place by dowel pins, and in this way is 
made easily interchangeable. 

The success of this company has been the 
best from the start, and they now report 
having all the orders they can fill for some 
time to come. 


1.—View or Factory or Detroit Motor Company. 


The construction of the search-light ap- 
paratus for the ‘‘ Charleston,” the ‘‘ Balti- 
more” and the ‘‘ Philadelphia ” was done by 
the Thomson-Houston Electric Company, 
under the supervision and inspection of this 
station. The earnest efforts of the contract- 


ors to bestow upon this apparatus all the 
good qualities that their own experience and 


similar to that of the ordinary vibrating 
bells. The continuity of the circuit can be 
tested without ringing the alarm, and bells 
of different sizes and rates of vibration can 
be operated in the same circuit. 
seems well adapted for use in the general 
alarm circuits of ships. 

A compact form of firing battery has been 


This system 


and asmall table for the re 0 eens 
apparatus (chronometer and chrono- 
graph), which can be placed in a 
chart house or any other convenient positions 
in the ship easily accessible to the members 
of the trial board and the contractors’ repre- 
sentative ; several circuit closer keys, or push 
buttons, in the hands of observers at any con- 
venient positions, and such lengths of ordi- 
nary insulated wires as would be required to 
complete the circuits. The wires would not 
require battens or any other features of 
permanent leads. 
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VIEWS, NEWS AND INTERVIEWS. 

Mr. A. O. Tate, Thomas A. Edison’s 
private secretary, has been confined to his 
home for the past two weeks with an acute 
attack of inflammatory rheumatism. 





Boston had the first electric fire alarm tele- 
graph system and New Orleans the second. 
New York was not equipped with this now 
universal apparatus until about 1864. 





Edison’s private laboratory, at Llewellyn, 
N. J., is completely hedged about by a high 
white picket fence. The various buildings 
make an agglomeration of factories as large 
as those of many manufacturing establish- 
ments. And yet this is but an experimental 
laboratory where multitudinous schemes are 
evolved, tried and condemned or perfected, 
as the case may be. 

It is doubtful if there is a harder working 
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The picket fence, the lodge, the signs, and 
a faithful corps of attachés make Edison's 
private laboratory as impregnable as an an- 
cient fortress with moat and drawbridge. 





Charles Losee, a convict recently released 
from Sing Sing, told a New York Sun re- 
porter that E. F. Davis, Harold P. Brown’s 
man, turned the switch which caused 
Kemmler’s death. Losee assisted Davis in 
preparing the execution apparatus and says 
that Davis himself acknowledged that he 
was the man who killed Kemmler. 





**If people who use the telephone,” said 
an exchange manager, ‘‘ would only remem- 
ber that one strong turn of the crank does just 
as much as 20 turns to call the attention 
of the operator, they would earn the thanks 
of that much abused and long suffering 
class. A light motion of the bell handle 


An Old Chestnat With New Prickles. 


One of the Hotel Duquesne guests, evi- 
dently a railroad man, noticed that the tele- 
graph operator was at leisure about 8:30 
o'clock last evening, and soon began a tele- 
graph correspondence with him. As a sender 
he used a lead pencil and the show case. 
The operator had no difficulty in catching 
everything. The gentleman declared that 
he could do much better on a piano, as it 
was upon that he learned. 

‘*I have taught my daughter telegraphy 
on the piano,” said he, ‘‘ and we have great 
times holding our conversations from either 
end oftheinstrument. We both use the same 
instrument, though, which does not often 
occur with bona fide telegraphy.”-—Pittsburgh 
Dispatch. 





Must Pay Taxes. 
At Harrisburg, Pa., December 18th, in 
an elaborate opinion, Judge Simonton decided 
the case of the Commonwealth against the 











New Haven, Conn.—Tramway Construc- 
tion Company; capital, $20,000. 

Sharpsville, Pa.—The Sharpsville Elec. 
tric Light Company; capital, $15,000. 

Detroit, Mich.—The capital stock of the 
Detroit Electrical Works has been increased 
to $500,000. 

Pueblo, Col.— American District Tele- 
graph and Messenger Service Company; 
capital, $20,000. 





or more enthusiastic body of men than 
Edison and his assistants. When a line of 
experiment or research is started nothing 
must or does interfere with the worker until 
a result, negative or positive, is reached. 
This one desideratum is alone sufficient 
excuse for the picketfence. Asan additional 
safeguard, a little lodge has been recently 
built near the main gate in the picket fence. 
Through it is the only path of ingress or 
egress to the scientific wonderland within. 
Posted conspicuously in the lodge are two 
signs, printed in unmistakably large type, 
which read this way : 


EDISON LABORATORY. 
NOTICE. 


All business matters are conducted by Mr. Tate. 

Mr. Edison is, in justice to his work, compelled to 
deny absolutely all personal interviews except when 
Sppalavenews has been previously arranged by 
etter. 

No permits can be issued to visitors to enter these 
premises. 


Fic. 3.—Macuine SHop oF Detrorr Motor CoMPANY. 


causes a little shutter with the subscriber's 
number painted on it to drop into view be- 
fore the operator. Any additional ringing 
only causes annoyance to the girl, who has a 
receiver fastened to her ear by aspring passing 
over her head. The constant sound of the 
bell in the operator’s ear has been known to 
break the drum of the ear.” 





The London Telephone Service. 


lt is stated that London telephone sub- 
scribers are soon to have metal return wires. 
This will eliminate the ‘‘ cross-talk” which 
is so annoying at present. Instead of a sub- 
scriber calling out ‘‘ Are you there” several 
times, and being told to speak nearer or far- 
ther away from the transmitter, and then 
failing entirely to make his correspondent 
understand who he is or what he wants, we 
may hope that he will soon be able to carry 
on a conversation with fair success and with- 
out loss of temper.—Jndustries. 


Brush Electric Light Company, of Philadel- 
phia, in favor of the State, except as to one 
point, that stock invested in patent rights 
granted by the United States is not taxable, 
which is decided in favor of the defendant. 

The company claimed to be engaged in 
manufacturing, and, therefore, to be exempt 
from taxation on its capital stock. It also 
contended the tax imposed on capital stock 
by the revenue act of 1889 was wholly un- 
constitutional because of its lack of equity 
and uniformity. Judge Simonton, as in a 
former opinion, holds that producing electric 
light is not manufacturing. The case will 
probably be carried to the Supreme Court. 





What She Had Heard Before. 

A little tot, whose papa has a telephone in 
the house, has been an interested listener to 
his conversation through the ’phone, and, 
the other day when the bell rang, she stepped 
up to the instrument and said: ‘‘ Hello! 
hello! Well, damn it, what do you want?” 


Bement, Ill,—The Bement Electric Light 
and Power Company; capital, $10,000 ; to 
furnish electric light and power. 

Montolair, 0ol.—The Montclair Electric 
Light Company ; capital, $20,000. Incor- 
porators, H. W. Lawrence, W. F. Reed and 
W. C. Howe. 

Chicago, Ill.—The Prouty Street Car 
Motor Company ; capital, $300,000. Incor- 
porators, Enoch Prouty, J. L. Francis and 
W.S. Gooding. 

Riverside, Ill.— The Riverside (Cook 
County) Edison Company, to furnish elec- 


tric light and power ; capital, $40,000. In- 
corporators, W. H. Hutchinson, Lewis Lusk 
and M. C. Meyers. 


Buffalo, N. Y.—The Bell Telephone Com- 
pany, of Buffalo, has filed with the Secretary 
of State of New York, a certificate showing 
an increase of its capital stock from $800, 
000 to $1,000,000 
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HAPPY NEW YEAR! 





The Brooklyn bridge management deserves 
a leather medal. Its inefficiency is almost 
sublime. 





It is safe to predict that there will be some 
remarkable development in electrical science 
before ’ 91 departs. 





Keep your eyes on the storage battery. 
There are too many able men at work on 
this problem not to produce new and good 
results. 





Chicago inventors claim to have worked 
out an automatic telephone exchange, and 
announce that the central office girl will 
have to go. She will be missed. 





Another severe storm has knocked down 
wires all along the Atlantic coast and for 
some distance inland. Repair gangs have 
been sent to all points of the compass from 
the Western Union office in this city. 





Austrian capitalists propose to build an 
electric railway between Vienna and Buda- 
Pesth which shall reduce the running time 
between those two places nearly 50 per cent. 
This is another move toward the province of 
the steam locomotive, 


‘‘A ProGREsstvE New YEAR!” to the 
electrical fraternity, is a sentiment in keep- 
ing with our art and the times. 


A subscription to the ExecrricaL RE- 
VIEW makes a splendid New Year’s present. 
T. and S.—which is to say, try and see. 








Business never was better among the elec- 
trical supply companies. Orders are booked 
for months ahead, and nearly every factory 
is running over-time. Yet it is with the 
greatest difficulty that sufficient collections 
are made to meet pay rolls. Every one is 
cheerful, nevertheless, and all predict better 
times soon. This is the sort of feeling sure 
to bring better times. 





The Brooklyn bridge cable has a bad habit 
of breaking at the splice. Besides, the 
splice is of greater diameter than the cable 
itself ; this makes trouble with the grip on 
the car. Maybe the grip has something to 
do with making these bad breaks. Why 
not electrically weld the cable? The joint 
would be as strong as the cable itself and 
would be approximately the same size. 





A Pittsburgh minister in a recent sermon 
took occasion to deliver diatribes against the 
overhead wires and lack of fire escapes in 
that city. We believe this is the first in- 
stance of ecclesiastical meddling with elec- 
trical matters. The daily newspaper man 
is a scientific wonder compared to the aver- 
age minister, when it comes to questions of 
electricity. What both don’t know about 
the coming force would fill many volumes. 


The daily papers have lately contained 
numerous paragraphs about the Mount Car- 
mel Aeronautic Navigation Company, of 
Chicago, with $20,000,000 capital, all paid 
up. We have kept pretty quiet about air- 
ships, because so many fakirs have used that 
scheme to make their pocket books apoplec- 
tic and rotund. Nevertheless, we put our- 
selves on record as believing, when air travel 
becomes a practical reality, if it ever does, 
that electricity will have more or less to do 
with it—probably a great deal more. The 
idea that aerial navigation would make every 
village and town on the globe a port of entry 
is one to be considered—when aerial naviga- 
tion comes. 





A panic occurred during a matinee perfor- 
mance at the Fifth Avenue theatre on Christ- 
mas Day. The cause was the ignition of 
some wax and paper flower decorations on 
an electrolier in the lobby of the theatre. It 
appears that the electrolier was partly wired 
with cotton and paraftine covered wire. 
Fortunately, the fire did no damage, and the 
panic—chiefly due to an excitable idiot who 
shouted ‘‘fire”—was quickly quelled. If 
the report of the paraffine wiring be true we 
are of opinion that the parties responsible 
for its use are deserving of severe treatment, 
quite as much as the aforementioned excit- 
able idiot who alarmed the entire audience 
by his officiousness. 





RE-INVENTION AND PRE-INVEN- 
TION. 


It is amusing to note the airy grandeur 
with which some people assert proprietor- 
ship of original ideas. In the English Me- 
chanie and World of Science, for December 
5, Mr. Henry Sutton makes the following 
statement: 

‘In the paper to the Royal Society on the 
copper-lead storage cell I described means of 
producing high voltage by arranging plates 
in grooves in series which on charging, one 
side of each plate becomes positive and the 
other side negative. This idea published in 
1881, has since then been three times re-in- 
vented, and, I believe, is in the market.” 

Mr. Sutton is evidently not aware that 
Camille A. Faure described such a series ar- 
rangement in his original United States 
patent, filed in April, 1881, and in his French 
patent of 1880, and that Charles F. Brush 
described exactly the same arrangement in 
his United States patent, filed June,’81. This 
is re-tnvention with a pre-antepenultimate P. 
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THE PULL OF SOLENOIDS. 


ABSTRACT OF A CANTOR LECTURE BY S8YL- 
VANUS P. THOMPSON. 





From quite early times it was known that 
a coil would attract a piece of iron into it and 
that this action resembled somewhat the ac- 
tion of a piston going into a cylinder in the 
sense of having an extended range of action. 
Electro-magnetic engines were made on this 
plan by Page and afterwards by others, but 
if you inquire into the literature of the text 
books you will find that next to no informa- 
tion is given on the peculiar properties of 
the coil and plunger arrangement. They 
are content to deal with the subject in very 
general terms by saying: ‘‘ Here is a sort of 
sucking magnet, the core is attracted in.” 
Some will go so far as to tell you that the 
pull is greatest when the core is about half 
way in, a statement which is true in one par- 
ticular case but false in a great many others ; 
another false statement sometimes made is 
that the pull is greatest at a point one centi- 
meter below the center of the coil for 
plungers of different lengths ; another book 
will tell you that a wide coil pulls less pow- 
erfully than a narrow one, a statement true 
for some cases and not for others ; the books 
also give you some approximete rules which 
are very little to the point. This is a sub- 
ject of great importance, because the coil 
and plunger mechanism vastly extends the 
range of pull of the electro-magnet. Some 
experiments made by Mr. Hunt in 1856 illus- 
trate this difference in range. A horse-shoe 
magnet with its armature in contact exerted 
a pull of 220 pounds ; at a distance of 5}, of 
an inch the pull fell to 90 pounds ; at a dis- 
tance of », of an inch the pull fell to 36 
pounds. A Hjérth magnet, which consists 
of. a coil provided with a hollow conical core 
of iron closed at one end, exerted a 
pull upon another electro-magnet at a 
distance of one inch, with a _ very 
much larger apparatus than Hunt’s, of 160 
pounds; at 3 inches, 88 pounds; at 5 inches, 
72 pounds. Here isa range of action extend- 
ing over not of an inch, but over tive 
inches, and falling not from 230 to 226, but 
from 160 to 72, obviously a much more 
equable kind of range. The most eminent 
electricians of the day, Joule, Cowper, Sir 
William Thompson, Grove and Tyndall, dis- 
cussed these matters and all came to the con- 
clusion that electro-motors would never pay. 
Of course, they were reasoning from the 
point of view that a primary battery was the 
source of energy. Robert Stephenson said: 
‘*There could be no doubt from what had 
been said that the application of voltaic elec- 
tricity, in whatever shape it may be useful, 
was entirely out of the question, commer- 
cially speaking. Mechanical applications 
seem to involve almost insuperable difficul- 
ties. The power exhibited by electro-mag- 
netism, thoughivery great, extended through 
so small a space as to be practically use- 
less.” From that time to the present efforts 
have been made to ascertain exactly how to 
design a long range electro-magnet, and those 
who have succeeded under the stress of cir- 
cumstances have done so by a sort of intuit- 
ive perception. The old law of inverse 
squares, which is true only when one deals 
with electro-magnets having ends of a visi- 
ble size acting on armatures themselves of 
visible sizes and quite close to them, con- 
stantly harassed experimenters. If you take 
a case which never occurs in practice—an 
armature of hard steel, permanently magnet- 
ized, so far away from an electro-magnet, 
or, rather, from one pole only, that the dis- 
tance from the armature and the pole on 
which you are acting is so very great com- 
pared with each of them, that each of them 
may be regarded by comparison as a point— 
then the law of inverse squares may be read- 
ily applied, but not unless. Now, we want 
to arrive at a true law and what the law of 
action of the coil and plunger is. Take a 
long tube or coil, turn on the current so that 
it circulates around the coil, and a rod of 
soft iron held in front of the aperture will be 
sucked into the coil. The pull will be very 
small when the rod is outside, but as soon as 
it gets in it is applied actively, and settles 
down with the ends equally protruding, 
Take a coil provided with a single turn of 
wire, with a very long, permanently magnet- 
ized steel magnet, so long, indeed, that any 
action on the more distant pole is so feeble 
that it may be disregarded altogether, and 
only one pole, say the north pole, is near the 
coil, in what way will the sin le turn of coil 
act on that single pole? This is the rule: 
That the pole does not vary inversely as the 

uare of the distance, nor as any power at 
all of the distance measured straight along 
the axis, but inversely as the cube of the 
slant distance, that is, the distance from the 
pole to the circumference of the coil. 
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CORRESPONDENCE. 


DETROIT NOTES. 


The Lockwood Instrument Company report 
business steadily on the increase. They have 
recently secured an order for 30 ammeters of 
special design for use in the new station of 
the Northern Electric Light Company, of 
Providence, R. 1. They are also fitting up 
the Municipal Electric Light Station, St. 
Louis, Mo., with a new and novel device 
for cutting standard ammeters in circuit to 
take reading. 

Personal.—Wm. H. Sinclair, president of 
the Galveston City Railway, Galveston, 
Texas, was a recent visitor to the factory of 
the Detroit Electrical Company, where he 
placed an order for an increase of ten motor 
cars of the Rae System. 

Among the Recent Visitors in the city were 
Alex. Lewis, of the Edison General Electric 
Company, Chicago office, and A. H. Eng- 
land, secretary and treasurer of the Electric 
Merchandise Company, Chicago. 

Detroit, December 27. D. B. D. 


OUR BOSTON LETTER. 


A Monster Chimney.—The cloud-scraping 
chimney of the ‘‘ West End” power station 
on Albany street, this city, is about finished. 
The lightning rods, two in number, were 
successfully placed in position last week. 
A few finishing touches to the interior 
and at the top of the chimney will complete 
this remarkable piece of work. The chimney 
is 18 feet 8 inches in diameter, and in this 
respect is said to be the largest in the world. 
It is 252 feet in height, and at the base 
it is 26 feet 8 inches in diameter. It is made 
of two walls, an outer and inner, with a 
space of 25 inches between them at the base. 
The outer wall is 32 inches thick at the base 
and 16 inches at the top. The inner wall is 
21 inches thick at the base and 8 inches at 
the top. It is estimated that 1,100,000 bricks 
have been used in this immense structure. 
Above the foundation there is a weight of 
2,800 tons of brick and mortar. The founda- 
tion is a mass whose weight is about the 
same number of tons. 

An Accident which caused no little excite- 
ment at the time happened recently on the 
Union Depot line. This line crosses the 
Lindell Railway at Sixth and Washington 
avenue. Both lines are operated by elec- 
tricity. In some way the guard wires of the 
Union Depot line sagged so low as to touch 
the overhead wire on the Lindell line. With 
their contact an electrical display set in 
which attracted crowds and kept both lines 
at a standstill for half of an hour besides. 

The Ayer Electric Light Company, of Ayer, 
Mass., has secured franchises from the au- 
thorities of the neighboring towns of Shirley 
and Groton to light the streets of those 
places with electrics. 

Franklin, Mass.—The Union Electric 
Lighting Company, of the above-named 
town, is reported to have disposed of its 
property, and it is now understood to be 
under the control of the Thomson-Houston 
Electric Company. 

Mr. Frank Harrington, manager of the 
Tropical American Telephone Company’s 
New York department, was in thiscity for a 
few days during the week. 

Mr. George T. Manson, of the Okonite Com- 
pany, passed through the — yesterday en 
route for New York. Mr. Manson enjoyed 
his Christmas dinner with relatives in 
Eastern Massachusetts. 

Mr. Fred. J. Boynton, the traveling auditor of 
the New England Telephone and Telegraph 
Company and treasurer of the Boston Elec- 
tric Club, has returned to the city after an 
absence of several weeks. Mr. Boynton is 
now enjoying excellent health. 

Mr. Geo. P. Nichols, the Chicago agent of 
the Thomson-Houston Motor Company, was 
East on a business trip during the week and 
spent a few days in this city. 

Mr. Frank E. Knight, general manager of 
Power, one of most successful and ably 
edited trade journals of the metropolis—was 
in the city for a few days this week anda 
welcome guest at the rooms of the Boston 
Electric Club. 

A New Corporation.—The Stanley Electric 
Manufacturing Company, Pittsfield, Mass., 
has received its charter and will commence 
business at once. The capital is $25,000. 
Mr. Charles Atwater is president and treas- 
urer. This company will manufacture a 
general line of electrical specialties and nov- 
elties. 

The Eastern Electric Cable Company, of 
this city, has declared its customary semi- 
annual dividend of three per cent. This 
company has been so pushed with orders 
that a large force has been kept busy every 
night for several months past. 

Messrs. E. M. Carhart & Company is the 
name of a new electrical firm recently estab- 
lished at Providence, R. I. Mr. Carhart is 
one of the most pepular and highly respected 
workers in the electrical field, having been 
identified with various enterprises, in which 
electricity played an important part, for 
about 15 years. The new firm will do a 
general electrical business, including a new 
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and most improved line of electric light sup- 
plies. These will embrace the Thomas’ new 
mast arm and Thomas’ tree iron. 

Telephone Bonds.—The next city govern- 
ment will inherit the report of the commit- 
tee on bonds, on petition of the New Eng- 
land Telephone and Telegraph Company, of 
Massachusetts, recommending, in considera- 
tion of an indemnity bond given by the 
company for $20,000, dated September 6, 
1890, that the obligation of the surety on 
previous bonds, dated May 9, 1889, and 
November 26, 1899, be released—not, how- 
ever, releasing, but reserving all obligations 
of the principal obligors in each of the latter 
bonds. 

An Enormous Isolated Plant.—The syndi- 
cate building or new stock exchange build- 
ing on State street, though having an isolated 
plant of its own, with about 5,000 lights ca- 
pacity, will have connections with the mains 
of the Edison Illuminating peer es in the 
street, to guard against any probability of a 
breakdown. From the central station cur- 
rent will be taken for lighting the offices, and 
from the dynamos all lights in the halls and 
water-closets will be operated. For all these 
lights a large switchboard is being designed, 
which, when finished, will probably be un- 
equaled in New England. This plant will 
be the largest of the kind east of New York 
city. 

Novel Use of Electric Motors.—At the 
stables of the Adams Express Company, on 
Congress street, tis city, there is an electric 
motor operating two hand devices for groom- 
ing horses. It is a five horse-power machine 
from the works of the Eddy Electrical Man- 
ufacturing Company, Windsor, Conn. The 
motor is belted to a long shaft, which, by 
the aid of other belts, operates two pendant 
bars. A box containing gears, at the ter- 
minals of each of these bars, respectively, 
operate a flexible shaft, attached to which 
are spherical shaped brushes for groomin 
purposes. It is claimed that by this meth 
two men can groom a horse in five minutes, 

The Plume & Atwood Mfg. Co., Waterbury, 
Conn., keep fully abreast of the demands of 
the times. The company has made several 
additions to its factory at Waterbury, and is 
enlarging its rolling mil] at Thomaston, and 
when all the changes are complete the out- 
put will be increased about 25 per cent. 
The most improved machinery has been put 
in, and the plant is in the most excellent 
condition for the business of the coming 
year. The company manufactures a varied 
line of brass aud copper goods, and stand 
in the front rank in its different lines. 

Armington & Sims Engine Company.—For 
some weeks a rumor has been current to the 
effect that the company above-named con- 
templated the building of a branch factory 
in St. Louis to facilitate the filling of its 
Western and Southern orders, which, dur- 
ing the past year, have steadily increased in 
number and magnitude. This rumor has 
created an erroneous impression with some 
that the Armington & Sims Engine Com- 
pany intend to remove its entire plant from 
Providence to St. Louis; but those familiar 
with the extensive and magnificent factory 
and large invested interests of the company 
in Providence, will not be misled into be- 
lieving such an absurd story. W.I1.B 

Boston, Dec. 27, 1890. 


PERSONAL. 

Mr. H. P. Lucas, of the Great Western 
Electric Supply Company, Chicago, is in the 
city. 

Mr. Frank E. Clarkson, of Atlanta, Ga.,a 
former telephone worker of Boston, was a 
visitor at the ELEcTRICAL REvIEW office 
last week. 

Mr. J. A. Wetmore, formerly with the 
Norwich Insulated Wire Company, has 
tendered his resignation, to take effect the 
first of this year. 

Mr. W. B. Pearson, of Pearson & Phelps, 
designers and builders of automatic machin- 
ery, Chicago, is in New York on a business 
trip. Mr. Pearson also represents the Ball 
Engine Company, of Erie, Penn. 

William M. Beeson, superintendent of Bell 
telephone exchanges at Cincinnati, died 
December 2ist. He was 27 years old, a 
native of Pittsburgh, and had been connected 
with telephone work for the past ten years. 

George Winn, superintendent of the fire 
alarm system at Alleghany, Pa., while en- 
gaged in repairing a wire on a pole, Decem- 
ber 19, fell to the ground and received inju- 
ries which caused his death. He was 50 years 
old and had been a city official for a long 
time. 

Mr. H. M. Byllesby, for several years vice- 
presid2nt and general manager of the West- 
inghouse Electric Company, has tendered 
his resignation. Mr. Byllesby has been an 
active and progressive worker in electrical 
circles in Europe as well as in this country, 
and after a rest of a few months with his 
family in Florida, will, no doubt, again take 
up electrical work. 





Mechanics’ Fair Prizes. 


The following prises were awarded to ex- 
hibitors of electrical and kindred products, 
at the recent fair, at the Mechanics’ Institute, 
Boston, Mass., October 1st to December Ist, 
1890. 

FIRST AWARD—GOLD MEDAL. 

Thomson-Houston Motor Company. 

New England Printing Telegrap 


pany. 
Claflin & Kimball.—Mather Dynamos and 
Perkins Lamps. 
Interior Conduit and Insulation Company. 
American Magnetic Electric Company. 
Westinghouse, Church, Kerr & Company. 
Evans Friction Cone Company. 
Woodbury Air Engine Company. 
Boston Belting Company. 
Faneuil Watch Tool Company. 
Brown & Sharp Manufacturing Company. 
C. H. McKenney & Company. 
P. C. Holmes & Company. 
SECOND AWARD—SILVER MEDAL. 
The Holtzer-Cabot Electric Company. 
Electric Safety Engine Stop Company. 
Eddy Electric Motors. 
A. L. Russell. 
Wainwright Manufacturing Company. 
Plume & Atwood Manufacturing Com- 


any. 
P. C. Holmes & Company. 

Wn. D. Warner. 

H. N. Bates & Company. 

Locke Brothers. 

Park Manufacturing Company. 

Mason Regulator Company. 

Akron Iron Company. 

Chase Turbine Manufacturing Company. 
Maddox Wire Belt Company. 

Belknap Water Motor Company. 

Tripp Manufacturing Company. 

Boston Belting Company. 

Automatic Time Stamp Company. 

John Becker Manufacturing Company. 
Chase Turbine Water Wheel Company. 


THIRD AWARD—BRONZE MEDAL. 

**C, & C.” Electric Motor Company. 
T. M. Foote Regulator Company. 
American Tool and Machine Company. 
Chase Turbine Manufacturing Company. 
Belknap Water Motor Company. 
Babcock & Wilcox Company. 
Messenger Valve Company. 
Rodney Hunt Machine Company. 
Ellis Lubricating Company. 
8. A. Woods Machine Company. 
Narragansett Machine Company. 
Whitall, Tatum & Company. 
W. D. Warner. 

FOURTH AWARD—DIPLOMA. 
Mass. Pulsion Telephone (Acoustic) Com- 

pany. 

Wheeler Reflector Company. 
Tripp Manufacturing Company. 
Granular Metal Company. 
Athol Machine Company. 


SPECIAL DIPLOMA—GOLD MEDAL. 
Ashton Valve Company. 
Emerson Power Scale Company. 
Hancock Inspirator Company. 


SPECIAL DIPLOMA—SILVER MEDAL. 


American Fire Alarm Company. 

Berrenberg Vacuum Pump. 

Mason Regulator Company. 

Asbestos Packing Company. 

American Tool and Machine Company. 

Locke Brothers. 

Park Manufacturing Company. 
SPECIAL DIPLOMA—BRONZE MEDAL. 

Mechanics’ Iron Foundry Company. 

Old Colony Machine Company. 


B. 8. Hale & Son. 
Barclay Lubricator Company. 


Com. 


P 





Mammoth Wire Rope. 

The wire rope made by the Washburn 
Iron Manufacturing Company, Worcester, 
Mass., in 1890, for the Denver Tramway 
Company, Denver, Col., discounts the Glas- 
gow cable. It is 5,280 fathoms, or six miles 
long, weighs 431g tons and has more than 
800,000 tons of crucible steel wire in its make 
up. 

Open House at the Electric Club. 

January 1, 1891, will be celebrated with 
‘* open house” at the Electric Club, 17 East 
Twenty-second street. Luncheon will be 
served and the Club’s silver punch bow] will 
be set out. From 1 to 10 Pp. m., will New 
Year be celebrated. 








It is evidently a poor place for the tele- 
phone in the land of the Arabs; they have 
no ‘‘ hello” in their language. The nearest 
they can come to it is to throw a stone and 
hit a man in the back, and then ask him, as 
he turns around: ‘‘ Does it please Heaven to 
give you good health this morning?” There 
are some unscientific people who say they 
would prefer the stone in the back to a 
wrestle with the telephone on some exasper- 
ating occasions. 
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GENERAL ELECTRICAL NOTES. 
Chicago has nearly 1,000 miles of police 
and fire alarm telegraph wire. on 





C. F. Hoff contemplates putting in a 
telephone exchange in Tucson, Arizona, i 


the near future. ‘ 


The Sunbeam Incandescent Lamp Com! 
pany, Chicago, lll., has filed a certificate 
setting forth an increase of capital stéck 
from $30,000 to $100,000. 





During the past two yeurs the Postal 
Telegraph Company has built more than 
4,000 miles of line and is now pushing rapidly 
towards New Orleans. As soon as that link is 
finished the system will extend from the 
Atlantic to the Pacific and from the Great 
Lakes to the Gulf of Mexico. 





‘*Paterson, New Jersey, Illustrated,” is 
the title of a handsome quarto volume sent 
us by Mr. J. F. Noonan, of that city. It is 
a historical sketch of the city, its industries 
and prominent men. The electrical features 
receive their merited prominence. A large 
number of well-executed half-tint illustra- 
tions embellish the book. 


The Pennsylvania Railroad Company 
has made a contract with one of the Phila- 
delphia electric light companies for lighting 
their station at Tacony, Pa., and for a light 
at each crossing over a length of about four 
miles of track, which is within the city 
limits. Each division superintendent of the 
road is now preparing plans for lighting all 
suburban divisions in the same way. The 
system is to be extended as rapidly as possi- 
ble with ultimate end in view of having an 
electric light at every grade crossing. 





The telephone exchanges of Tokio and 
Yokohama are nearly completed and will 
be put in operation by the beginning of the 
new year. The distance between these two 
cities is 18 miles, and subscribers are allowed 
to converse with other subscribers in either 
city without extra charge. The annual 
charge in Tokio is nearly $40 for each instru- 
ment, and in Yokohama nearly $35. At the 
public pay stations a charge of five cents is 
made for five minutes’ conversation, if both 
subscribers are in the same city, but if a con- 
versation is carried on between the two cities, 
a charge of 15 cents is made for each five 
minutes. In Tokio the number of subscri- 
bers at present enrolled is 135, including the 
government offices. In Yokohama only 12 
have so far subscribed. At Tokio there are 
16 pay stations and at Yokohama only one. 








Baxter Motor Trial. 

A trial of the Baxter motors was held in 
Baltimore, December 27. Quite a large 
number of people witnessed the tests, which 
were very successful. A full account will 
appear in our next issue. 








FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, December 
27, 1890. New York, Boston and Washing- 
ton. Pittsburgh closing December 26, 1890. 


NEW YORK. 
BID, ASKED, 
¢ 7554 


Western Union Telegraph Co........ .-. 4% 7 
American Telegraph & Cable............ 83 
Central and South American............ 
PD cns.canp G06 encode ccecveveceeseesos 215 
Commercial om o. Koewoonedeene ceeds 10846 oe 
Postal Telegraph Cable...............++. 1 
Gene’ Electric Or he 85 
Consolidated Electric Light.............. 
Edison Electric Illuminating Co......... 70 
United States Electric Light............. 30 
North American Phonograph............ 35 
BOSTON 





Georgetown and Tennallytown....:...... 47 
PITTSBURGH. 
Westinghouse Electric Mfg. Co......... 1844 13% 

















»*» Elmira, N. Y., uses 350 telephones. 

«*» A number of long distance telephone 
instruments huve recently been set up in 
Erie, Penn. 

«*, Arthur Bertsch has been promoted 
frominspector atthe Grand Rapids exchange 
to manager of the exchange at Ludington, 
Mich. 

«*, The Sunset Telephone and Telegraph 
Company has 616 telephones and about 700 
miles of wire in use in Seattle and surround- 
ing districts. 

«*, The New England Telephone and 
Telegraph Company has bridged Purchase 
street, near Pearl, for the purpose of run- 
ning its cables over the roofs of the buildings 
to its new building on Milk street, Boston. 

»*» The Pittsburgh finance committee will 
recommend an appropriation of $20,000 for 
the purpose of paying the expenditure of 
placing the wires of the police, telephone and 
tire alarm service underground in all that 
portion of the city lying below Grant street. 

«*, Ata special meeting of the New York 
and Vermont Telegraph and Telephone Com- 
pany, held at Troy, N.Y., December 18th, 542 
shares of stock being represented, it was 
unanimously voted to transfer the stock, 
franchise and all the property of the com- 
pany to the Hudson River Telephone Com- 
pany, and in consideration therefor the Hud- 
son River Telephone Company will pay all 
liabilities of the New York and Vermont 
Telegraph and Telephone Company. 





“Liar” by Telephone. 

S. B. Miles, secretary of the Cincinnati Ab- 
stract Company, has got himself into a pile 
of trouble, says the Cincinnati Commercial 
Gazette. 

Miles called up W. H. Adderly’s drug 
store, on Mt. Auburn, by telephone at 3.30 
one afternoon, and requested the pro- 
prieto: to send a message to his house, 3 
South Auburn Place. Mr. Adderly refused to 
comply with the request, suggesting that he 
first pay him for a message previously deliv- 
ered. Some words were exchanged over the 
wire, and Adderly, it is claimed, called Miles 
a liar. Miles said he would come up after a 
while and make him take it back. 

At 4p. M. he put in an appearance and a 
fight ensued, both he and Adderly getting in 
a few licks, Then Miles stepped from the 
store, and as he met Officer Bernhardt, de- 
manded Adderly’s arrest. Bernhardt was of 
a different opinion and he took Miles in 
charge, escorting him to the Corryville 
Police Station. A 41 calibre bull-dog re- 
volver was found in his possession. He was 
charged with carrying concealed weapons 
and assault and battery. 


To Go Underground. 


Now that the Bell Telephone Company 
has almost finished the new building at 
Tenth and Olive streets, it has turned its 
attention to the work of getting its wires 
underground. All of the officers of the 
company have repeatedly stated that they 
want to get their wires underground and the 
city officials believe they do. There is not 
the slightest difference of opinion anywhere 
on this point. The wires should go under- 
ground. That issettled. But when it comes 
to making arrangements the differences arise. 
Some of the municipal legislators think that, 
in return for the privilege of a conduit, the 
telephone company should allow the city to 
use the conduit for all the city wires. As 
these wires are an indefinite quantity, the 
telephone company objects. Then another 
legislator thinks that all the wires should go 
down together and puts a blockade in the 
way of the telephone plan. Then the tele- 
phone company demonstrates, by means of 
experts and otherwise, that telephone wires 
and electric light wires will not associate 
with each other, and that whenever they do 
get together trouble occurs. So that the 
situation eventually simplifies iteelf into just 
one thing. The Bell Telephone pee | 
wants a franchise for a conduit which shall 
be used for the telephone wires and no others, 
and if the city legislators do not grant this, the 





Bell telephone wires will remain up in the 
air.—St. Louis Dispatch, 
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** Electrical Units of the Present 
and Fnature.” 





ADDRESS BY PROF. FRANCIS B. CROCKER, OF 
COLUMBIA COLLEGE, DECEMBER 18, 1890, 
BEFORE THE ELECTRIC CLUB, N. Y. 





The subject of my lecture is,unfortunately, 
but necessarily, a dry and somewhat difficult 
one. My only excuse for presenting it to 
you is the fact that it is certainly a matter 
of fundamental importance, and also that it 
is one about which most electrical men are, 
to say the least, not perfectly and clearly 
informed. It is a matter which usually one 
has no opportunity to learn. When most of 
the men in the electrical profession obtained 
their education, they picked it up, so to 
speak, as there were no regular courses of 
electrical instruction. In picking up in- 
formation it is usually very hard to get, and 
one is apt to postpone it. No time comes for 
sitting down and finding out how the elec- 
trical units were derived, what they mean, 
and how they are related to each other, etc., 
etc. 

The complicated and unattractive condi- 
tion of the subject of electric units is partly 
due to the fact that it is a growth, and partly 
due to the fact that it is naturally and in- 
herently a heavy subject. If to-day a sys- 
tem of units were to be devised, it would 
probably not be the present one. But the 
best system that could be devised would be 
difficult and complicated. 

The matter of electricul units and elec- 
trical measurements is precisely similar to 
all other measurements. What is true of 
electrical n.easurements is true of others ; in 
fact, electrical measurements are derived 
directly from ordinary measurements. If 
we go back historically to the origin of the 
subject, we find that in ancient times men 
did not require exact measurements. Nu- 
merous facts were presented to the view then 
as now, but men were satisfied with rough 
ideas. For example, even at the present 
time we know a physical fact just as well 
whether we measure it or not. I know the 
existence of the Hudson River or the Capi- 
tol at Washington, just as well whether I 
measure it not. I think that is a point that 
is not generally realized—the fact that we 
may perfectly and clearly know a thing 
without measuring it, although physicists 
are apt to think that unless we measure it 
we know nothing about it. But as soon as 
we come to definite work, either in science 
or commerce, measurement is everything, 
and the mere existence of the thing is of 
little consequence compared with its value. 
For example, in the case of a steam engine, 
the whole question is whether it is one or 
twenty or a thousand horse-power. Its 
mere existence is not important, and no one 
would buy a steam engine, or think of con- 
sidering a steam engine, except in the most 
careless way, without knowing its power. 
It depends on circumstances whether we 
need measure a thing or not. 

To measure quantities of any kind some 
unit is needed. In the crude, ancient days 
that I referred to, the roughest kind of units 
were sufficient. The length of the king’s 
foot, of a barleycorn, or the side of some 
temple, or a stone in a pyramid, or some- 
thing of that sort, were quite good enough 
for aunit. Infact, nothing better was needed. 
But as soon as the exact sciences developed 
astronomy, mechanics and other branches of 
science, and when commerce became more 
important and definite, the necessity for 
some more exact unit arose. The rough 
units I refer to are not only rough, but they 
are arbitrary. They might just as well select 
some other king's foot or some other stone 
in the pyramid, instead of the particular one 
selected. The more exact requirements of 
advanced work at first only required definite 
standards Therefore, the standard yard and 
the standard quart were adopted, but they 
were arbitrary. Some person decided what 
they should be and they were carefully made 
and deposited in the national archives, and 
exact copies of those were made and sent 
around to various points, and they became 
in some cases the legal standards. 

Standards can be adopted by custom or 
by law. Some of the standards in common 
use are legalized and some are uot. One or 
more of our most common standards have 
not been legalized. 

So far they had merely arbitrary units. 
The quart bore no relation to the yard; the 
yard bore no relation to the second, and 
neither of the three bore any simple relation 
to any other unit. That is to say, the frac- 
tion representing the relations between the 
two would have several decimal places. But 
nevertheless each was definite in itself. The 
standard yard was a definite length of metal 
and carefully preserved. Therefore, it was 
as exact as any unit can possibly be, but it 
had the disadvantage of having no simple 
relation to any other unit, and when we pass 
from yards to quarts and from quarts to 
pounds, etc., we have no convenient way of 
translating the quantities. We are obliged 
to use very awkward figures. What is needed 
is an absolute system in which the units bear 
exact and easily remembered relations to 
each other. That is the essence of what is 


called the absolute system. But it happens 
that an absolute unit is a very hard thing to 
obtain. It is impossible to look about and 
find a standard length that is derived from 
any source that is unquestionable. It isa 
matter of judgment and choice, and nothing 
seems to be very satisfactory for the purpose. 
The waves of light would be one of the 
most definite and one of the most ideal 
sources of a system of units. Each particu- 
lar point of the spectrum has a definite wave 
length, and it also has a definite wave rate. 
That would give us a unit of length and a 
unit of time, and from one single phenome- 
non we could get two units. But when the 
absolute system was established, wave length 
and wave rate were not understood ; and if 
you will consider the thing for a moment, 
you will see that it is almost impossible to 
think of any absolute unit—anything that 
will be as true in Asia as itis in America, 
and also as true a thousand years hence as it 
is to-day. That is what an absolute system 
requires. They simply selected the best 
absolute unit they could get, and they were 
forced to take a unit based on the size of the 
earth. But this is not a good unit on ac- 
count of the difficulty of measuring the 
earth. It is so large that it is extremely 
difficult to measure it. The first question in 
this system of absolute units is, What units 
have we got to determine? This is largely 
choice, and it so happens that if we fix a few 
units we fix all the others. The others can 
easily be derived. The three facts in nature 
which are supposed to be absolute, and that 
philosophers look upon as the three funda- 
mental conditions of existence and thought, 
are time, space and matter. These three 
facts are supposed to be fundamental, and 
everything else is a combination of them. 
This may be true, or it may not be true; but 
so far as matter is concerned, it is a question 
whether there is such athing atall. Itis 
impossible to know of it directly. We only 
know of matter through force. For in- 
stance, when we take a brick—one of the 
most tangible things one can think of—the 
reason we know that it contains matter, or 
think that we know that it contains, is that 
it is rigid, which is entirely due to the force 
of cohesion of its particles. One can quib- 
ble about this forever as with most other 
metapbysical questions, and it really does 
not make much difference either way. The 
existence of matter may be somewhat ques- 
tionable, but, of course, there is something 
there that we can call matter, and we know 
there is time and we know there is space. 
Therefore, time, space and matter were 
selected as the fundamental quantities, and 
it was necessary to find a unit for each. 
Taking space or length, which amounts to 
the same thing, as the first, they began by 
measuring the circumference of the earth, 
or, rather, a quarter of it—the earth’s quad- 
rant—which is the distance from the pole to 
the equator. Of course, the actual distance 
from the pole to the equator was not meas- 
ured ; they measured one degree of it, and 
calculated from that. These measurements 
were carried on with the utmost care. It 
took months and months of the most careful 
work to make them. The metal bars were 
laid on the ground perfectly horizontally. 
The temperature had to be carefully taken. 
The bars had to be exactly in contact, that 
is, just touching each other—not enough 
pressure to produce any strain. It would 
probably take days to travel a few hundred 
feet, and to travel 60 miles and make an 
exact measurement of that sort, and expect 
to come out within a few inches, would re- 
quire exceedingly careful and protracted 
work. Unfortunately, an error was made 
that would not be of consequence iu any- 
thing else, but in the case of a foundation of 
a system of units it amounts to something— 
about one one-hundredth of one per cent. 
Nevertheless, from that measurement the 
unit was determined. But the question arose, 
what fraction of the earth’s quadrant to take 
as the unit. Of course, it must be a round 
number. A ten-millionth happens to be 
about equal toa yard. A one hundred-mil- 
lionth would be too small—about four 
inches. One is a little too small and the 
other is too large a convenient unit of 
length. The foot, which is a very conve- 
nient unit of length, is between the two, but 
unfortunately the earth didn’t lend itself to 
this system of units. They chose the larger 
one, and made the metre the standard of 
length. The metre is simply one ten-mil- 
lionth of the earth’s quadrant, as measured 
by the French authorities. They made 
exact copies of it and deposited it in Paris, 
which is the center in regard to metric mat- 
ters, and the various national governments 
are supplied with exact copies of the stand- 
ard. An exact copy was sent to the United 
States not much more than a year ago. It 
was opened by the President of the United 
States in the presence of the officers of the 
government, and was a matter of consider- 
able importance. 
Having the metre, the question was to get 
a unit of weight. The unit of weight may 
easily be gotten by cubing—that is, making a 
volume from the unit of length and filling it 
with water. But a cubic metre of water 
would, of course, be too large for a unit of 
weight, as it weighs about a ton, so a fraction 
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of it was taken. Here again a choice was 
necessary. A cubic centimetre of water was 
selected and called the gramme. I think 
that was a great mistake, because a centi- 
metre is a very small thing and has tended 
to bring the whole system of absolute units 
into disrepute. It seems so small that it is 
not worth considering. I think if they had 
taken the decimetre, the tenth of the metre, 
as the unit of length and the cubic decimetre 
of water asthe unit of weight we should 
have very much better and more harmonious 
units. A metre is too Jarge and a gramme 
toosmall. The unit of time bas already been 
selected. The second is simply the ordinar 
second that is used in calculating time all 
over the world and is also a very small unit. 
Thus we obtain the three primordial stand- 
ards of length, mass and time, and since, for 
scientific purposes, the centimetre is taken 
instead of the metre, we have the centimetre, 
gramme and second as the three fundamental 
units upon which is based the C. G. 8. sys- 
tem of units. Theoretically, and probably 
practically, all units of every kind, present 
and future, can be derived from these three 
simple fundamental units, which we can all 
understand and know just how they were 
obtained and what their values are. The 
mechanical units are very easily derived 
from the fundamental units. 0 obtain 
velocity, we divide length by time, that is to 
say, we do the same as in any other case 
when we say so many miles per hour, so 
many feet per second, etc. Acceleration, of 
course, is the increase of velocity. That is 
to say, it is distance divided by time, which 
is velocity, and that divided by time again, 
because if we increase the velocity in a cer- 
tain time, that is acceleration. Force is giv- 
ing acceleration to a mass, which is the New- 
tonian principle of measuring force. Work 
is simply force multiplied by distance, which 
again is well known. To take one pound 
and lift it two feet requires two foot pounds, 
and so on. The electrical units are almost 
as easily derived, but the question is what to 
start with. 

There are two fundamental laws of elec- 
tricity. One is Coulomb’s law, which ap- 
plies to static electricity, and states that a 
certain charge of electricity attracts or repels 
another certain charge with a force directly 
proportional to the product of the quantities 
and inversely proportional to the square of 
the distance. In former times static elec- 
tricity was very important. The old books 
were full of dolls with hair standing on end, 
pith-balls, ete. It happens now that static 
electricity does not amount to much. There 
is no force init, A spark passes and that is 
the end of it. We need something more con- 
stant than that. So when electricity is to be 
used, it should be in the form of current 
which lasts. The fundamental law of the 
electric current is that of Ampere, which states 
that a current affects a magnet in proportion 
tothe strengths of the magnet and of the 
current, the length of the wire, and inversely 
proportionally to the square of its distance 
from the magnet. As we can measure the 
length of the wire and the square of the dis- 
tance, hence we can get the strength of the 
current. But this involves having magnetic 
units. Here are two bar magnets supposed 
to be exactly alike. If I bring the North 
poles together they repel each other; and if 
the magnets were delicately suspended on 
silk fibres, and brought within a unit’s dis- 
tance and the repulsion_between them accu- 
rately measured by the torsion of the fibre 
or by balancing them against some other 
known force—a delicate spring—then I 
would find how many units of pole strength 
the magnet had. To get a unit magnetic 
field from this we say that a unit pole placed 
at a unit’s distance produces a unit’s strength 
of field. The field is the thing important in 
dynamo machines and many other practical 
cases. 

To get a line of force, which, by the way, 
is the unit that is most used in practice, we 
produce unit field and take a unit’s area of 
it, which is called line of force. It is toa 
certain extent arbitrary, but it is definite, 
nevertheless, and that is the line of force 
that we use so much. We read of it in text- 
books and even in the daily papers. 

To return to measuring the current. We 
take a unit pole and when it has a unit of 
force exerted on it by unit length of a cur- 
rent at a unit’s distance and a unit length, 
then it isa unit current. Thus we pass 
from the quadrant of the earth to the unit of 
the current by several simple steps, each one 
of which is easy to understand and each one 
of which is perfectly logical and follows 
directly from the previous one. 

From current, which is, in my opinion, the 
fundamental unit of useful electricity, we 
obtain quantity of electricity. A pears of 
electricity is simply the amount of electricity 
that flows in @ unit current for a unit time. 
Now, electromotive force is about the most 
troublesome one of these units. It means 
the tendency for electricity to produce a 
current and do work. Therefore, electro- 
motive force multiplied by quantity of 
electricity would give you the work. If I 
have a certain electromotive force and one 
unit of quantity I will have a certain work 
that will be measured. by the electromotive 
force. It is exactly like steam. I can have 
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100 pounds pressure of steam and one cubic 
foot of steam, I will have a certain amount 
of work. If I have two cubic feet of steam 
at the same pressure I will get twice the 
work. Conversely, if I have 50 pounds 
pressure and two cubic feet, I will have the 
same amount of work, practically—a little 
less in the case of steam—as if i had 100 
pounds pressure and one cubic foot. In 
other words, the product of the pressure or 
electromotive force by the quantity is the 
work. Therefore, to get the electromotive, 
divide the work by the quantity. 

Ohm’s law gives the resistance as equal to 
the electromotive force divided by the 
current, these last two being known. From 
here on the derivation of the rest of the 
unitsis a mere clerical] matter. * For example, 
taking capacity as the next unit, we find it 
equal to quantity divided by potential, that 
is, the unit of capacity will hold a unit 
quantity at a unit potential. Work, as I 
have already explained above, is equal to 
potential times quantity. Power is rate of 
work. Therefore, potential multiplied by 
current, quantity per second, is power. 

We come now to self-induction. 

Self-induction is somewhat unfamiliar, 
nevertheless, it is becoming important. Self- 
induction in telephone work, aerial, under- 
ground and submarine lines, dynamo arma- 
tures, dynamo field magnets, transformers 
and other alternating current apparatus, are 
all practical cases of self-induction. We 
should consider self-induction almost as 
much as resistance. We have not Cone so 
heretofore, but that is no reason why we 
should not in the future. 

It happens that there are several ways of 
defining self-induction, but the best way, I 
think, is to consider it as a counter electro- 
motive force. Thatis to say, whenI send a 
telephone current through an electro-magnet 
the latter reacts against the current. When 
the current tries to go through, the magnet 
tries to oppose it. Therefore, the best way 
io define the unit self-induction is to say that 
it gives a unit counter electromotive force 
when there is a unit change of current in a 
unit time. The ordinary way, however, of 
deriving this unit is to multiply resistance 
by time. .That seems to be an odd way to 
cet it, but what it means is this: That self- 
induction is the apparent increase in resist- 
ance that we get when we try to pass a cur- 
rent through a circuit. If J put a current 
through the field magnet of*a dynamo ma- 
chine, it will take some time before it 
reaches its full strength. The magnet will 
resist the current very much more than the 
mere resistance of the wire, if it were 
stretched out in a straight line, due to the 
fact that it is formed in a coil around a piece 
of iron. But after the current has got flow- 
ing, so to speak, then self-induction ceases 
to exist. It only occurs when a change is 
taking place. 

The absolute units have no names; they 
are simply designated as absolute units of 
electromotive force, resistance or quantity, 
as the case may be. This means that. they 
are derived directly from the centimetre, 
gramme and second, and ‘‘ dimensions” of 
units are mathematical ways-of expressing 
how these fundamental quantities enter each 
unit. Some of them involve all three of 
these quantities, some involve two, and some 
only one. Take, for instance, area. Area is 
[, square ; that is, the square of the length ; 
for example, a foot square is an area. Vol- 
ume is L cube. Velocity is L divided by T. 
That is, it is L multiplied by T to the minus 
one power. This enables us to put them all 
yn the same line for convenience. 

We come now to the practical units. 
Every one of these absolute units, derived, 
is Lsuid, are either so small or so big that 
they are not useful. 

It was necessary to take a certain number 
of a fraction of an absolute unit. In the 
case of resistance they took such a number 
of absolute units in round numbers as would 
inost nearly approach the Siemens unit which 
had been used before and it happened to be 
10° absolute units, which means thata billion 
of these little bits of absolute units will make 
one ohm the practical unit of resistance, 
naming it after the discoverer of Ohm’s law 
and establishing the precedent of naming all 
the electric units after distinguished electrical 
scientific men, which rule has been followed 
without exception to the last unit. They 
call 10°, that is, 100,000,000 absolute units 
of electromotive force, a volt. That approxi- 
mated most closely in round numbers to the 
Daniell cell which had preyiously been used 
as the unit of electromotive force. -They 
selected the nearest units to the two units 
already in existence, and having fixed those, 
theoretical value of the ampere followed. It 
is one thing to select how many practical 
units you will have in one practical unit and 
it is another thing to determine it. The 
whole system could have been originated 
without making a single experiment. The 
ampere can be determined experimentally 
very much more easily than the volt or ohm, 
as I said, by balancing the effect of the cur- 
rent on the magnet with some known force. 
Now, it happens that we know the force of 
the earth’s magnetism. It is not at all diffi- 
cult to find out by suspending a magnet, 
determining its time of swing and moment 
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of inertia. Having determined the earth’s 
magnetism, all you have to do is to balance 
the current effect on a magnet with the earth's 
effect on it, and knowing the earth’s effect 
we know the current’s effect and, therefore, 
know the value of the current, which is the 
whole principle of a tangent galvanometer. 

Thus the tangent galvanometer will give 
us the value of the current in absolute units 
and if we take 10—' of these we get the 
value in amperes. This is because the volt 
is 10° and the ohm is 10°. ‘Therefore, divid- 
ing one by the other, in Ohm’s law, we obtain 
10—'. Having arrived at the current abso- 
lutely, we can also determine how much 
metal a current will deposit. But we cannot 
calculate it absolutely, however; we must de- 
termine it. I have here the exact weight of 
silver that one ampere will deposit in one 
hour. It was carefully Weighed by the 
Assay Department of the School of Mines, 
and it is right to the tenth of a milligramme 
and weighs 4.0248 grammes. The ampere 
is a unit that is easily determined. The volt 
and the ohm ire laborious work of years, 
and the original ohm, as determined by the 
British Association committee, was about 114 
per cent. wrong, which isa pretty bad mis- 
take for a scientific measurement. 

In making actual standards of these units, 
the volt.is the ‘most elusive one of all. The 
tangent galvanometer and the silver deposi- 
tion give up the ampere pretty well, and for 
the ohm we have a definite coil, But the 
volt is dependent on standard cells contain- 
ing chemicals that are very apt to change. 
They are compounds and they are apt to 
decompose or change in their composition. 

It happens that the unit of capacity, the 
farad, isa very large unit and we have to 
take a millionth of it to get a working unit. 
The microfarad is the standard and it is a 
pretty good sized standard. It is equal to 
the capacity of two or three miles of the 
Atlantic cable. It would contain the same 
quantity of electricity as two or three miles 
of Atlantic cable, and it would take a thous- 
and Atlantic cables to equal one farad in 
capacity. Therefore, you see that what is 
called the ‘‘ practicable unit” of capacity is 
very unpracticable. The reason the farad is 
so large is that we have obliged ourselves to 
define units in terms of one volt, one coul- 
omb, etc. Now, with static electricity, one 
volt is very small. Our ordinary static 
chargesare 100,000 volts or more; for instance 
it takes about 100,000 volts to spark one inch. 

Now a static spark to jump an inch is not 
a particularly large one. These, to take the 
volt to determine the unit of static capacity, 
make it necessary to have a tremendous 
capacity to hold our coulomb at that very 
low electrical pressure. 

I would like to point out the fact that we 
have *‘ absolute units” and ‘‘practical units,” 
so called. Iput both of these in quotation 
marks» Absolute units, asI have said, arenot 
absolute, they are based on an arbitrary dimen- 
sion of the earth incorrectly measured. Now, 
practical unitsin the same way,are not practi- 


. cal, because we have one, the farad, that is 


1,000 times greater than the greatest practical 
capacity in existence. Therefore, | maintain 
that we must havea third system of units 
and thatisthe ‘“‘ working” units. You could 
call them ‘‘commercial,” but the objection 
to that is that they are equally used in the 
laboratory as in commercial work. We use 
a microfarad in the laboratory the same as in 
the office of a telephone or cable company. 
Therefore, they. are not, strictly speaking, 
commercial, but they are working in both 
cases. Sometimes the working units agree 
with the practical and sometimes they do 
not. The ampere, coulomb and volt are the 
same although in telegraphy we use the milli- 
ampere. Then wecome tothe ohm. That 
is, the ohm is right for most practical work, 
but for insulation tests we have to use a 
megohm;. Nobody thinks of giving insula- 
tion tests:except in megohms. Therefore, for 
that class of work, tbe working unit is the meg- 
ohm and not what is called the practical unit. 

When we come to the »microfarad, there 
is no question. The-practical unit- ceases 
entirely to be practical, and we have to 
adopt the working unit which is almost in- 
finitely different.*~ 

The watt isa convenient unit for.a great 
many purposes, but when we use it for large 
work we use the kilowatt, which, by the 
way, is a good way of rating dynamos, be- 
cause it is fairly near a horse-power. 

Then we come down to the last of all—the 
henry, the néw member ‘of ‘the family, and 
it is a question whether the working unit 
will be a henry of a millihenry. I did think 
of reducing the value of the henry to yah, 
of its value as given in the table; but it 
would have been a mistake, for the reason 
that, instead of having its value one second 
multiplied by one ohm, we wceuld have its 
value a second multiplied by a thousandth 
of an ohm ora hundredth of an ohm. That 
would be destroying the simplicity and the 
harmony of this system—a feature which it 
certainly does Every one of these 
units is derived from every other one in the 
simple ratio of one to one, and in no case is 
there any complex relationship of a thou- 
sandth or ten-thousandth or anything of that 
sort. You see that the coulomb is an am- 
pere multiplied by a second, a volt is one 


ampere multiplied by an ohm, a farad is a 
coulomb divided by a volt. A joule is a volt 
multiplied by a coulomb, and a henry is a 
second multiplied by an ohm ; and to make 
any one of them anything, would, I think, 
be a mistake, particularly as it would have 
been the only exception to the harmonious- 
ness of the system. 

Fortunately, the henry approximates a 
practical value. For example, a large Edison 
dynamo, shunt wound, will run up to one 
or more hundred henries. A _ telephone 
magnet will be between ;$,5 and ; of a 
henry. We could not expect that to bea 
very large value. An ordinary relay is sev- 
eral henries in value. A large induction 
coil is often 1,000 or more henries iu 
value. Therefore, there is nothing prepos- 
terously small cr large about the henry. It 
is about right. I have given in the last 
column of the table the actual or experi- 
mental value. That is, 4.025 grammes of 
silver per hour is the ampere. The volt is 
.926 of a Daniell cell. The legal ohm is 106 
centimetres of mercury one square millimetre 
in cross section, etc. The unit of self-induc- 
tion is equivalent to the length of the earth’s 
quadrant. Thus we see that often starting 
with the earth’s quadrant in this system of 
units, to obtain the fundamental units of 
length, and passing through all the mechan- 
ical units and the electric units, we finally 
get back to the earth’s quadrant again. It is 
certainly quite remarkable and striking. It 
is a fact, nevertheless, that the unit self-in- 
duction is properly represented by a length 
equal to the earth’s quadrant. In fact, it has 
been called the quadrant and was so called 
by the Puris Conference, which, I think, 
was a great unfairness to American electrical 
men, both living and dead, because certainly 
America’s contributions to electrical science 
and industry have been fully equal to those 
of any other country, and if England has the 
farad, joule and watt, named in honor of her 
distinguished electrical scientists, if France 
has the coulomb and ampere, if Germany 
has got the ohm, and if Italy has got the 
volt, I think it is certainly not unreasonable 
for us on this side of the Atlantic to ask for 
one unit, to be named after the discoverer of 
self-induction, Joseph Henry. 

In regard to future units, which the re- 
quirements of advanced work will soon 
necessitate, we need a unit of the strength 
of a magnetic field. We can express it as 
so many lines of force to the square centi- 
metre, etc , but thatisa very clumsy way. If 
we simply called it one Franklin, it would 
be very preferable to along sentence. Weall 
have in mind the naming of some electric 
unit after Franklin, but, unfortunately, 
Franklin is not identified with magnetic 
work. He is identified with electrostatic 
work, but all the electrostatic units have 
been named. But, perhaps, his name may be 
adopted. We shall certainly require within 
a short time a magnetic unit defining the 
number of lines of force, and we will speak 
of a field as so many units, and we will have 
a-name for it ; and when we use it everyone 
will know what we mean. The naming of 
a new unit and giving it its value and decid- 
ing what it shall be, are very difficult ques- 
tions. An error might cause considerable 
trouble and loss of time and all sorts of bad 
results, whereas, the proper selection of a 
unit would greatly facilitate work. 

This treatment of units is necessarily su- 
perficial, and all I have attempted to do is to 
show you the general derivation of them, 
starting the very first conception and coming 
to the present time and a little beyond. In 
fact, by giving you some inkling of what the 
probability of new units is. 

—— ome -—_ 
Combination Fixtures. 

The users of illuminants, where electric 
light and gas facilities are enjoyed, fully ap- 
preciate the enterprise and push of metal goods 
manufacturers in placing on the market a 
large and varied line of combination fixtures. 





The accompanying illustration shows a 
new combination for electric lights and gas 
designed and manufactured by the Bradley 
& Hubbard Manufacturing Company, Meri- 
den, Conn. This is only one of the many 
designs in combination fixtures manufac- 
tured by this well-known fixture house ; yet 
it will afford a comprehensive idea of the 
handsome and artistic workmanship for 
which the company named has been justly 
celebrated for many years past. 











The shed at Johnstown in which 
the newspaper and telegraph men had their 
headquarters just after the great flood, was 
burned last week. 


.... Under the new management the In- 
dependent District Telegraph Company, of 
Butte, Montana, has become one of the per- 
manent institutions of the city. 


.-.. The Finance Committee of the Pitts- 
burgh City Council is considering the ques 
tion of compelling the telegraph, telephone 
and electric light companies to put all their 
wires underground. 


.--. From April 1 to December 1 the St. 
Louis electric light, telephone and telegraph 
companies have erected 1,509 poles, replaced 
2538 poles, erected 295 guy poles and strung 
80 miles of wire in the city. This does not 
include the poles erected by the street rail- 
road companies. 

..+. “ Development in the field of teleg- 
raphy will be along the line of simplicity 
in apparatus and operation,” observes an 
inventor. ‘‘The telegraph is practically 
where it was 10 years ago. Men who are 
working away trying to invent things which 
complicate matters by the introduction of 
new and useless parts in apparatus and 
other men who are spoiling the wire by 
trying to increase its carrying capacity, are 
all on the wrong track. Simplicity is what 
we want, must and will have.” 

.... Ata meeting of the directors of the 
San Francisco Board of Trade, held recently, 
resolutions were adopted in harmony with 
those recently passed by the Chamber of 
Commerce, requesting the California repre- 
sentatives in Congress to give their best ef 
forts and energy toward securing the pas- 
sage of an act authorizing a survey to be 
made for a trans-Pacific submarine cable 
route, and for subsequent legislation encour- 
aging the formation of such a cable com- 
pany. The resolutions further recite that 
the entire business and trade of the Pacific 
coast would be greatly stimulated and bene- 
fitted by the construction of a cable to the 
Hawaiian Islands, Samoa, New Zealand and 
the Australian Colonies. 

— os 
The Operator's Fault, Of Course. 

Many have been the laughable mistakes 
made by telegraph operators in transmitting 
messages, but it is seldom that one is recorded 
so amusing in its consequences as occurred 
in the Summer to a gentleman of this city. 

He was spending his vacation at the shore. 
A dance was to be given one evening, and 
as Mr. —— expected his brother down from 


this city to attend the festivities, he bethought 
himself of the excellent plan of sending to 
him for some flowers, which are always ac- 
ceptable to the young ladies on such occa- 
sions. 

The scheme was no sooner conceived than 
it was put into execution. The telegraph 
office was sought, and the following message 
was written and directed to Mr. ——’s brother 
in Hartford: 

‘* Bring three dozen Bon Silene roses.” 

With a tranquil mind and a happy heart 
Mr, —— awaited the simultaneous arrival of 
his brother, the roses and the eventful even- 
ing. But meanwhile the telegraph overatcr 
had got in his work, either at one end of the 
line or the other, and so far no one was the 
wiser. 

Mr. ——’s plans for the distribution of the 
roses were doubtless well settled, and he 
eagerly awaited his brother’s arrival. At 
length the latter hove in sight; but, good- 
ness, gracious! what was the matter with 
him? He was loaded down with bundks, 
end out of bis pockets peeped still uthers. 
In fact, it seemed to be only with difficulty 
that he could get along at all, so weighted 
down was he with the mysterious packages. 

After partially recovering from his sur- 
prise, M emanded to know what in 
the world his brother was sweating at. The 
latter, as soon as he had breath enough, de- 
manded in his turn, in an injured tone of 
voice, to know why he had sent for so many. 
‘*T brought all I could,” he added, ‘‘ and 
that was two dozen and a half.” 

‘*So many what?” returned Mr. ——. 
‘* What have you got there, any way?” 

The brotber’s suspicions began to be 
aroused and he said nothing, but drew forth 
the telegram which he had received: 

‘*Bring three dozen beers sub rosa.”— 
Hartford Courant. 





_— 











* * The New York State Railway Com- 
missioners granted and then withdrew their 
permission for electric cars operated on the 
overhead system to cross a suspension bridge 
at Binghamton. In view of the fact that 
vibrations caused by an electric car are less, 
if anything, than those caused by a horse 
car, such a discrimination seems arbitrary 
and unjust. 
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An Austrian Electric Railway. 

A cablegram from Vienna, dated Decem- 
ber 22, reads as follows: ‘‘It is announced 
that a company is about to be organized 
here, with a capital of 38,000,000 florins, for 
the construction of an electric railway be- 
tween Vienna and Buda-Pesth, a distance of 
250 kilometres. It has hitherto taken four 
hours and a half to make the journey, but it 
is expected that travelers by the proposed 
road will do it in two and a half.” 

——-__ e = e 


The Money Market and the 
Manufacturers. 

But for the splendid condition of the man- 
ufacturing interest there is little reason to 
doubt that during the past two months this 
country would have passed through a good- 


sized financial panic. Most of the elements 
necessary for such an upheaval have been at 
hand. The money market has been feverish, 
confidence in Wall street has been lacking, 
and big speculators have been getting in 
their work. Against all these disturbing 
features the great manufacturing interests of 
the country have stood like a solid wall. It 
is only those interests that depend upon an 
ever-fluctuating Wall street basis that have 
suffered seriously in the recent attempt at a 
panic. Thesolid-manufacturing institutions 
of the country standing firmly on their own 
foundations —uninfluenced by speculative 
features—have saved the country from a 
misfortune. Wages have been paid and ex- 
pended, and the little ripple that a few men 
can make has hardly been felt.—American 
Machinist. 


Acknowledging the Gift. 

We have received from the American 
Electrical Works, Providence, a square paste- 
board on which is well printed in red and 
black inks, the following : 

Christmas, 1890.—At this season of gift 
making and general good feeling we want to 
contribute our share to the festivities, and 
beg your acceptance of this slight token. 
Not knowing your personal tastes, and fear- 
ing duplicates of gifts, we send coin (legal 
tender), and urge you to spend it freely for 
whatever your inclination dictates, whether 
for art, insulated wires or tutti frutti. 
Gratify your wants fully ; let pleasure have 
her sway; but avoid foolish extravagance, 
remembering that ‘‘a penny saved is a penny 
got.” 

Wishing you a merry Christmas and the 
happiest of New Years, we are, 

Joyfully yours, 
AMERICAN ELECTRICAL Works, 
Providence, R. I. 

In the upper left-hand corner is attached 
a little envelope marked ‘‘'Token,” sealed 
with sealing wax. Breaking the seal a bright, 
new, 1890 penny is disclosed. This is an ex- 
tremely novel and tasteful Christmas card. 
In these stringent times, however, none but 
such prosperous firms as the American 
Electrical Works have the cents to make 
gifts. 
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A Dead Poet's Voice. 
Yesterday was the first anniversary of the 
death of Robert Browning, ‘‘ the writer of 
lays,” as he once dubbed himself. Yester- 


day the anniversary was celebrated in Eng- 
land by several friends, and back from the 
portals of the distant and dim land of shades 
comes the loved and well-remembered voice 
preserved by the magician of Menlo Park. 

It was on the 6th of April, 1889, that Miss 
Ferguson, at the studio of Mr. Rudolph Leh- 
mann, succeeded in persuading Browning to 
speak into a phonograph, and it was at the 
Edison House, Northumberland avenue, that 
the experiment was made yesterday. 

The poet’s voice was heard in the tones 
that were so characteristic of him, and which 
were so wel] known and so well remembered 
by every one who was present. The lines he 
spoke into the instrument were a portion of 
his own poem: ‘‘How They Brought the 
Good News from Ghent to Aix.”—Phila- 
delphia Times, 





ELECTRICAL REVIEW 


BRIDGEPORT, CONN. 


It isa Settled Fact that the street cars in 
Bridgeport are to be propelled with elec- 
tricity at no distant day. From authentic 
sources I have learned that ‘‘a number of 
capitalists from Rochester, N. Y., recently 
purchased the franchise and other rights and 
property of the Bridgeport Street Railway 
Company, for which $350,000 was paid.” 
These capitalists intend to equip the prin 
cipal car lines with the single trolley system 
of the Thomson-Houston Electric Company; 
Main street ‘and two other thoroughfares 
will be double-tracked—instead of single 
as heretofore—and ull the cars of the various 
lines will be centered at the Union Depot. 
Work on the proposed changes is to be 
commenced at once and the electric system 
will be completed as soon as practicable ; 
probably about May 1. 

The Bridgeport Tool and Machine Com- 
pany is one of the busiest enterprises in the 
city named. Its products will be found in 
nearly every thoroughly equipped manufac- 
turing establishment in this country and 
Canada, more particularly at the factories 
where electric light machinery, electric power 
machines and electrical apparatus are made. 
Mr. E. P. Bullard, the proprietor of the 
Bridgeport Tool and Machine Company, is a 
close observer and fully understands the 
wants and requirements of the electrical 
manufacturing industries. The increasing 
demand for fine tools and machines for the 
manufacture of dynamos, generators and 
electrical apparatus, has compelled Mr. Bul- 
lard to enlarge his own manufacturing facili- 
ties. During the past quarter every inch of 
available space—the basement as well—has 
been utilized for additional machinery to 
insure the prompt filling of orders from the 
electrical manufacturing companies. Mr. 
Bullard appreciates the large electrical trade 
which has come to him almost, if not en- 
tirely, unsolicited, and he shows his appre- 
ciation by the use of electric light and elec- 
tric power on his premises. The incandescent 
machine, which has a lighting capacity of 
360 sixteen candle-power lights, derives its 
power from a 80 horse-power ‘‘ Straight 
Line” engine, which is coupled direct to the 


Long Distance Telephones for the 
Export Trade, 

Besides the exclusive right to export 
American Bell telephones, Blake transmitters 
and magneto call bells, which this company 
has enjoyed for ten years, the Tropical 
American Telephone Company has recently 





‘‘ UNIVERSAL” LONG DisTANCE TELEPHONE 
SET OF THE TROPICAL COMPANY. 


secured the exclusive right to sell in South 
America, Central America, West Indies and 
Mexico, Berliner’s universal long distance 
transmitters and telephone sets and has 
arranged with J. Berliner, of Hanover, to 
manufacture exclusively for it, Tropical 
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Engine Exhibit at the Mechanies’ Fair, 
Boston. 

The only exhibit of engines at the fair was 
made by Westinghouse, Church, Kerr & 
Company. Their principal space was located 
in the center of the building in such a posi- 
tion as to be visible from all the galleries. A 
partial view of the exhibit is shown in the 
engraving. A Roney stoker was erected and 
set in brick work to illustrate the exact nat- 
ure of the smoke consuming furnace. It 
was impossible, in the nature of the case, to 
show the stoker in operation in the actual 
handling of coal. The engine, however, was 
connected up to the boilers, and the stoker 
was continuously operated, so that its man- 
ipulation and adjustment could be readily 
observed. The amount of coal fed and the 
degree of motion of the grates are under the 
control of the fireman, and can be varied 
at will while the stoker is running. A single 
hand-wheel and nut on the connecting bar 
varies the feed from nothing up to the max- 
imum capacity of the furnace to burn it. 
In like manner, the throw of the grates can 
be varied to any extent. Power is furnished 
from a half horse-power engine, which is 
adequate to drive an entire battery of boilers. 

This company also contracts for the in- 
stallation of coal] and ash handling machin- 
ery, and when so equipped, the firing of a 
plant becomes nearly as automatic as when 
natural gas is used. The business of 
mechanical stoking and coal handling is 
developing into extraordinary proportions, 
and Messrs. W., C., K. & Co. have recently 
purchased a large factory property near 
Chicago, where the stokers are manufac- 
tured, giving them a capacity of at least 
1,000 horse-power per day. The company 
exhibited a very striking wood engraving of 





Fic. 1.—ENGINE EXHIBIT OF WESTINGHOUSE, CHURCH, KERR & CoMPANY, AT THE MEcuanics’ Fair, Bcsion. 


dynamo by a coupling device of the Evans 
Friction Cone Company. The plant is com- 
pletely equipped in every respect and is very 
compact. Itis in a room only 12x16 feet, 
the entire equipment occupying about one- 
half the room. In an adjoining room is a 60 
horse-power ‘‘Greene” engine, manufactured 
by the Pacific Iron Works, Bridgeport. * This 
engine has been in use at Mr. Bullard’s fac- 
tory for more than 20 years, and scarcely 
any wear or tear is perceptible to even a 
careful observer. Mr. Bullard has also sur- 
rounded himself with gentlemanly and cour- 
teous assistants who make visitors at the 
factory feel at home. W.I.B. 
December 20th, 


American telephone sets, thereby saving the 
heavy and burdensome United States royal- 
ties which have hitherto been paid for instru- 
ments manufactured under United States 
patents. 

Our illustration shows the Berliner long 
distance instrument, large numbers of which 
are in use and being exported to the coun- 
tries mentioned. 





J. W. Nagle, the discharged " West- 


ern Union operator, who last Summer fleeced 
San Francisco pool-rooms by tapping the 
racing wires, has been found guilty, 


a two-story boiler house, containing some 
8,000 horse-power, equipped with stokers 
and coal and ash copveyers in the sugar 
refinery of Claus Spreckels, at Philadelphia. 

In the same space were exhibited a 45 
horse-power Standard engine; a 35 horse- 
power Junior, and a 50 horse-power Junior 
compound engine. This latter engine does 
not show in the engraving. It is the latest 
type of engine produced by the company, 
and is designed for a very high fuel duty in 
connection with low first cost. The modifi- 
cations of the design are essentially those of 
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the well-known Junior automatic engine. 
The company, in connection with the 
Mather Electric Company, madea very strik- 
ing exhibit, which is plainly shown in the 
engraving, consisting of a five horse-power 
engine and a dynamo carried, respectively, on 
and underneath a bracket which was bolted 
to a brick column at a height of eight feet 
abovethe floor. Thedynamo wasdriven by an 
Evans friction device, and with the engine 
running at 500 revolutions, there was neither 
noise or vibration. This exhibit was well 
adapted to show the trying circumstances 
under which a self-contained engine will 
successfully operate. 

Another interesting exhibit was a ten 
horse-power Standard engine dismembered 
and the working parts set up inside of a 
wooden skeleton, and driven at a slow speed 
by a belt from the line shaft, enabling the 

visitor to understand its working relations 
better than could be done by any description. 

While the local office of the company was 
in the general space, the principal engine 
exhibit was necessarily located near the 
boilers and consisted of a 200 horse-power 
compound engine driving two large Mather 
dynamos, which performed the lighting 
services of the exhibition. An engraving of 
this engine is also given, the height of 
which, relative to the height of the ceiling 
can be well appreciated. 

There were also exhibited in other parts 
of the building, a 75 horse-power standard 
engine driving a cold saw and a five horse- 
power Junior engine driving an ice machine. 
The former engine was subject to instan- 
taneous changes of load, from practically its 
full power down to the friction of the engine 
itself. Under these circumstances the speed 
was found to vary but two revolutions in 
300. 

In some respects, the most interesting ex- 
hibit was the working example of the steam 
loop, in which the returning pipes were 
largely composed of glass, making visible 
the rapidity and power of the circulation 
and the return of the water. The steam 
loop could not be well included in the 
photograph and we, therefore, append a 
supplementary engraving (for which we are 
indebted to our esteemed contemporary, 
Power-Steam) of a small glass model, the 
operation of which can be understood from 
the following description: 

The purpose of this loop is to return the 
water of condensation from a steam system 
to the boiler from a point either above or 
below the water level. In the model such 
a system is represented by the pipe leading 
from thesteam dome of the boiler and dis- 
charging through the valve at the right. 
his, for example, might be the main steam 
pipe connecting an engine with the boiler. 
Just before being discharged in the model, 
the steam passes through a separator which 
enables the suction or ‘* steam sweep ” of the 
loop to collect the water which has been 
carried over with the steam or resulted from 
condensation. The loop commences with 
the riser at the right. The pipe forming this 
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overcome the frictional resistance to its 
movement. It follows, then, that at any 
point on a circuit of moving steam the press- 
ure will be less than that in the boiler by an 
amount increasing with the distance from 
the boiler, measured by the flow and velocity 
of the movement. 

As the riser is placed at the end of the sys 
tem and the pressure is further reduced by 
the resistance of the loop itself, it follows 
that the point of lowest pressure will be in 
the drop leg. Were the pressure uniform 
throughout the system, the water would stand 
in this leg at the same level asin the boiler ; 
but, having a lesser pressure above than 
below, when the stop valve between the 
boiler and drop leg is opened, the greater 
pressure in the boiler forces the water in the 
leg upward until the height of the column 
balances the difference in pressure. The top 
of this column forms a ‘‘dead end” at the 
point of lowest pressure, and toward it the 
circulation naturally sets, carrying with it 
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Snow and the Electric Roads. 

The severe storms in Boston last week 
gave the West End Street Railway officials 
some valuable experience which they will 
doubtless profit by. Notwithstanding the 
heavy snow fall, only two or three of the 
main electric lines were crippled for a short 


time. 
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New Offices. 


The Central Electric Company has pre- 
sented itself with a new set of offices 
for a Christmas present. On account of 
the increase in its various departments, the 
company finds it necessary to have the bus- 
iness divided up so that each department 
will be in charge of some one person, who 
will give it exclusive attention. The presi- 
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Fie. 3.—Tue Steam Loop.—WESTINGHOUSE, CHURCH, KERR & CoMPANY. 


the water of condensation, at first in the form 
of a spray or a thin film swept along the inner 
surface of the pipe, and afterwards, when 
the accumulation of water is sufficient, in the 
form of small slugs or pistons of water, 
which completely fill the pipe at intervals, 
traveling rapidly toward the dead end. This 
action is very plainly shown in the glass 
tubes of the model. As each slug is deposited 
on top of the column in the drop leg, it in- 
creases the weight of the column above that 
due to the difference in pressure at the top 
and bottom, and sufficient water enters the 
boiler by gravity to nraintain the equilibrium. 

The several engines exhibited by this com- 
pany, being located at long distances from 
the boiler, were all protected by separators at 
the throttle valves with steam loops return- 
ing to the boilers. The visitor was enabled, 
therefore, to see the system in actual opera- 


dent and secretary, under the new arrange- 
ment each have a private office, which is 
very neat and attractive, and will repay a 
visit from any one interested in electrical 
work, and who may happen to be in the 
city. The appearance of the salesroom is 
also vastiy improved. Among the many large 
orders received the past week by the Central 
Electric Company, was one from Denver, 
Col., consisting of all kinds of electrical 
supplies including Okonite and Candee wire. 
The order complete filled five cars. 
—_-—_— 


— TheJamestown, N.Y., Electric Light 
Company’s plant was destroyed by fire De- 
cember 21. Loss estimated at $30,000. 








Fig. 2.—ANOTHER VIEW OF ExuisiT, SHOWING Roney STOKER. 


riser is, at proper height, turned toward the 
boiler with a slight inclination, and at the 
boiler again turned to form a drop leg com- 
aan with the interior below the water 
ine. 

In order that steam may flow from one 
point to another, a preponderance of pressure 
is required at the starting point sufficient to 


tion under very severe conditions and the 
interest in this new and valuable device was 
of marked character. 





—— The Alton, Ill., Gasand Electric Light 
Company will sell its present electrical plant 
and invest $25,000 in a new one, 


—— In view of the stand taken by the 
Crawfordsville, Ind., council, the electric 
light company of that city has offered to 
make a reduction of 30 per cent. in present 


schedule — if the city will not proceed 
with the declared purpose of establishing its 
own plant, 
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— There are 185 miles of electric light 
wire in Chicago. 





—— There is some talk of putting in an 
electric light plant at Mayville, N. Y. 

—— Thorntown, Ind., is 
establish an electric light plant. 


seeking to 


—— Itis reported that the southern dis- 

trict offices of the Edison General Electric 
Company will be removed from New Orleans 
to Atlanta, Ga. 
The Citizen’s Electric Light and 
Power Company, of Covington, Ky., has de- 
clared a dividend of four per cent. to all 
stockholders of record. The dividend is 
payable on the 10th of January. 





—— The Brush Electric Company, of 
Cleveland, Ohio, has brought suit against 
the Marble City Electric Light and Power 
Company, of Rutland, Vt., for infringement 
on its double carbon arc lamp patent. 


— In the New Orleans city council, 
December 16th, the ordinance creating a 
board of electrical control for the purpose of 
regulating the erection of electric light poles, 
etc., came up and was defeated by a vote 
of 16 to 3. 

—— Bids have been opened for lighting 
the streets and public buildings of Brooklyn 
for the year 1891, The two electric light 
companies, the Citizen’s and the Municipal, 
each make the same offer per year, $182.50 
per arc lamp. 

—— An official of the Thomson-Houston 
Company is reported in the Boston Globe as 
follows : ‘‘ Sales now average about $1,000,- 
000 per month. For the week ending iast 
Wednesday they were $265,000. We are 
selling now wholly fer cash.” 

—— The notice of a reward of $20 for the 
arrest of persons guilty of breaking street 
lamps, offered by a Seattle, Wash., electric 
light company, has had a good effect. A|- 
though no arrests have been made, there 
has been a marked decrease in the number 
of broken lamps. 

—— The chief feature of the work of the 
Nationalists before the Legislature this Win- 
ter will be an effort to obtain for cities and 
towns the right to manufacture and sell 
gas and electricity for lighting purposes. 
Last year a bill to this effect passed the 
House, but was defeated in the Senate.— 
Boston Transcript. 


—— One of the most successful central 
station plants of incandescent electric light- 
ing is the one established last Spring at 
Windsor Locks, Conn. The electric light 
company of that town commenced oper- 
ations at that time with a 500 light dynamo 
of the Westinghouse alternating current 
system; since then the capacity of the 
plant has been increased twice and to-day 
the company is able to furnish more than 
four times the amount of lights of its 
original capacity. The Westinghouse Com- 
pany is now engaged with the installation 
of a 750 light alternating current dynamo. 


The Boston Daily Advertiser, in its 
issue of December 22d, contained the fol- 
lowing special dispatch dated Providence, 
December, 21st: The rumor that the Arming- 
ton & Sims Engine Company, of this city, 
was about to move its plant to St. Louis 
appears to have an authentic origination, 
Mr. Sims has just returned from St. Louis, 
where he has been looking up a site. He is 
satisfied with the Western city, and con- 
siders it more suitable than New England 
for his industry. He is quite enthusiastic 
about the advantages for securing material 
for the iron business in St. Louis, and also 
the business enterprise of the people of that 
section, but on account of the unsettled 
state of the money market at present, will 
not be likely to take active steps at once, 
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Double Trolley Improvements. 


Mr. Frank Wheeler, of Meriden, Conn., 
has devoted a good portion of his time and 
considerable inventive ability to devising the 
improvements in double trolley systems 
showa herewith. In Fig. 1, a bar of wood 
supports two hangers having clips for sup- 
porting the two conducting wires. The 
two-wheeled trolley runs on these wires. 


Fie. 1.—WHEELER DovuBLE TROLLEY. 


The arms which depend from the wheel 
axles have insulating material between their 
lower ends and are the means of connection 
with the car motor. The trolley can only 
be removed from the conducting wires by 
pressing the latter together between two 
hangers and allowing them to spring up 
past the inner ends of the wheel axles. This 
trolley is designed to be especially valuable 
in mining installations, 

A four-wheeled trolley is shown in Fig. 2. 
This is very similar tothe one just described, 
but it is claimed that the use of four wheels 
gives a much steadier motion. 

A switch for use with this trolley is shown 
in Fig. 8. Its main object is to avoid short- 
circuiting and yet make close contact when 
the ends of the switch track rods pass from 
one branch pair of conductors to the other. 
By making the ends of the rods to rise and 
then fall in their travel across, this end is 
accomplished. 

Fig. 4 shows a crossing or turn-table 
switch for use with this trolley. A frame 
carries the separated hangers fixed in the 
required relative positions. A cord passing 
over pulleys is used to operate an arm which 
causes the table to revolve. Where one 
cord is used a spring imparts the reverse 
motion. 

Mr. Wheeler’s devices are in successful 
operation in a number of complicated in- 
stallations and are giving entire satisfaction. 
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A Newark Power Station. 


On page 233 we present an illustration of 
the new power house of the Newark, N. J., 
Rapid Transit Railway. Steam is supplied 
by four Erie boilers of 150 horse-power each. 
Two Corliss engines of 250 horse-power 
each, built by Hewes & Phillips, of Newark, 
drive a line of shafting from which power is 
transmitted to the generators by Page belt- 
ing. There are four Edison generators of 
80,000 watts capacity each and one of 40,600 
watts capacity. The svitchboard is ahand- 
some affair of slate bound with brass. 

The road equipment consists of 16 hand- 
some vestibuled cars built by A. L. Rogers 
& Company, New York. Each car is 
equipped with two 15 horse-power Sprague 
motors. Some pretty steep grades and sharp 
curves are encountered on the line, but all 
are taken with ease. As near as could be 
judged, the car speed averaged about eight 
miles per hour. The overhead center pole 
construction is used. The cars are of a dark 
greeno-brown color, trimmed in gold, and 
make a very handsome appearance as they 
skim up and down the line. 
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The Improved Gramophone. 





BY EMILE BERLINER, BEFORE THE AMERI- 
CAN INSTITUTE OF ELECTRICAL EN- 
GINEERS, DECEMBER 16, 1890. 


It might seem strange to you at first that 
I should commence discussing the gramo- 
phone by talking about induction; but ] 
would like to refer to a small portion of a 
paper which 1 read before the Franklin In- 
stitute, in 1888, on the gramophone, when it 
__ was first shown, in which occurs the 

following: 

“In my telephonic studies I had become 
familiar with all the causes influencing the 
transmission and reproduction of the voice, 
and what had at all times struck me as for- 
cibly as anything in telephonic phenomena 
was the fact that the self-induction of long 


indent a greater depth the waves are distorted 
and the sound becomes unnatural. In the 
gramophone, as you will further on see, and 
I suppose you are perfectly familiar with the 
principle, there is no indenting and no en- 
graving, but there is a constant resistance, 
that of the light pressure of an elastic blade 
on a flat surface, or on a cylinder, if you 
please, but whatever resistance there muy be 
in itis constant. And that is the principal 
difference, speaking scientifically, between 
the phonograph and the gramophone, that 
in one you have a variable resistance, in the 
other a constant resistance. 

In May, 1888, before a meeting of the 
Franklin Institute, in Philadelphia, ) Psion 
publicly for the first time, how sound- 
records could be etched in metal, and how 














Fic. 2.—Four-WHEELED TROLLEY. 


iron wires or of polarized electro-magnets acted 
so detrimentally upon the articulation. Electric 
resistance alone would simply have weakened the 
sound, but self-induction meant retardation and 
thus distortion of the transmitted waves which 
varied in length and amplitude.” 

And further on: 

**In considering such and other facts it became 
evident to me that if such delicate —7 as the 
voice, subdivided into, maybe, several hundred 
waves, should indent or engrave itself into a solid 





the original sound could again be made 
audible from such etchings. What I there 
demonstrated was of necessity crude in its 
effects, because embodied in the invention 
were a number of entirely new processes, 
new principles of construction and an art 
which dealt with motions infinitesimally 
small, the effects of which cannot altogether 
be either seen or measured; all of which 
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In the gramophone, at least, there occur 
materials and processes, which, partly or 
wholly electrical, comprise terms familiar to 
every electricalengineer. Zinc, acid, bichro- 
mate of potash, diaphragms, dampers, 
electrotyping, all these play their part in the 
technique of the gramophone, not to speak 
of the possibility of applying electric motors 
to drive the machines, and of using the elec- 
tric current for rapid etching. 

The science of electricity almost began 
with immersing zinc in acid. but crude force 
alone is thereby set free, while in the gram- 
ophone, the action of the acid on the metal 
is so curbed and reguiated that under it the 
zinc becomes a picture of sound-waves 
which, though slumbering in a bed of hard 
metal, is ready at any time, even centuries 
hence, to burst forth into the soft cadenzas 
of word and song, the ripple of laughter, 
the strains of martial music, as well as the 
melancholy and imploring drag of the organ- 
grinder’s tuneful melody. 

The hydrogen which would otherwise be 
set free, isneutralized by the well-known de- 
polarizer, chromic acid, and the carrier of the 
recorded sound-waves is so perfectly and yet 
so delicately insulated from the action of the 
acid, that a spiral of sound undulations 600 
feet in length, could, without difficulty, be 
traced and etched on an eight-inch disk, and 
would represent when reproduced a contin- 
uous conversation lasting sever minutes; all 
this automatically, and with far greater 
facility than is possible in making a photo- 
graph picture. 

In the art of etching, that which insulates 
the metal from the action of the acid is called 
an etching-ground, and in the gramophone, 
this etching-ground is a very delicate fatty 
film, deposited from the fluid state upon the 
metal surface. This fluid is made as follows: 
Into a bottle containing one quart of gasoline, 
benzine, or petroleum ether, are put two 
ounces of scraped, dark yellow beeswax, and 
allowed to digest, with occasional stirring, 
for several hours. We shall then find a 
clear yellow fluid on the top, and a white 
cheese-like precipitate at the bottom. The 
clear fluid is decanted or syphoned off into 
another bottie, and diluted with the same 
quantity of gasoline. 

‘When this fluid is poured on an absolutely 
clean and slightly warmed metal surface, 
there remains after the gasoline has evapor- 
ated, a delicate fatty 
film, very porous, 
and sogthin that it 





shines in iridescent 
colors. Itis some- 





what tenacious to 
the touch, but loses 
its resistance in a 





remarkable degree 
when alcohol is 





Fie. 8.—TROLLEY SwItTcH. 


body, it needed but very slight mechanical reffst- 
ance to modify considerably the character of the 
sound vibrations, for what self-induction is to the 
telephone circuit, the variable resistance which im- 
pressible material offers to indentation or engraving 
at various depths is to the phonograph record sheet. 
Neither is proportional in direct ratio to the ex- 
pended energy, and must give cause, aside from a 
reduction in size of the sound characters, also to a 
distortion of the same. 


was brought to bear on the single problem 
of fixing forever and with as much resem- 
blance to nature as possible, both in loudness 
and quality, the sounds of instruments, of 
noises of all kinds, and of that delicate and 
subtle form of energy, called the human 
voice. 





Fic. 4.—Turn-TABLE SwiTCH FOR WHEELER TROLLEY. 


And that brings me right to the subject of 
this evening, and I start by further explain- 
ing here, that those remarks had reference 
to the fact that in the phonograph it was im- 
possible to make a loud reproduction which 
at the same time would be natural in tone. 
So long as you confine yourself to the small 
telephone voice the sound is natural and very 
satisfactory, but so soon as you attempt to 


At the same meeting, I read a lengthy 
paper dealing with the history of the twin 
arts, that of transmitting sound electrically, 
and that of recording and reproducing the 
same mechanically. That the development 
of both arts occurred as I then showed, in 
parallel steps, is not the only excuse for 
bringing talking-machines before electrical 
societies. 


poured overit. As 
soou, however, as 
the alcohol is wasb- 
ed off with water, 
the film assumes 
again its tenacious 
quality with but 
very small loss in 
weight, due to its 
dissolving slightly in alcohol. 

As this adinavend forms one of the 
keys to the whole gramophonic art, I will 
illustrate its qualities by the following ex- 
periment : 

I have here a strip of zinc, over which the 
fatty film above described has been deposited 
from the solution of waxy fat. I have here 
also a piece of blotting paper, and with its 
edge touching the film, I now draw several 
cross-lines on the zinc. Next, I pour alcobol 
over it and draw a single line over the length 
of the strip, taking care to touch the surface 
as lightly as possible. I now wash off the 
alcohol and plunge the strip into this glass 
containing a solution of chromic acid, and 
you will presently see the long live appear- 
ing as a dark streak on the zinc, while the 
cross-lines appear less marked and more re- 
luctantly, showing that the film offered less 
resistance under the alcohol than without it. 

When, after about 10 minutes, we take the 
strip out, we will find under a magnifying 
glass that the track of each cotton fibre of 
which the blotting paper consists is sharply 
etched into the zinc; the rest of the metal 
has remained entirely untouched. Such is 
the nature of the etching ground used in the 
gramophone for etching sound records. 

I will now illustrate how such records are 
— but I would like first to recapitu- 
ate briefly what I dealt with at length before 
the Franklin Institute relating to the history 
of the art of making sound records of the 
human voice. That dates back to the year 
1857, when Leon Scott patented his phonau- 
tograph, which is described in every book on 
physical science. It consisted, as you see on 
that picture yonder, of a cylinder mounted 
on a screw and turned by hand, a barrel- 
shaped mouth-piece, a diaphragm provided 
with a damping device, a flexible stylus at- 
tached to the center of the diaphragm and 
means for adjusting the position of stylus 
and record sheet to each other. The cylin- 
der is covered with paper smoked with an 
oily flame, after which the stylus is so ad- 
justed that it presses lightly on the smoked 
surface. When the cylinder is now revolved, 
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the stylus traces a spiral line on the paper, 
and when at the same time sound enters the 
barrel, the diaphragm will vibrate and the 
spiral line assume an undulatory form, ac- 
—- to the nature and pitch of the sound 
emitted. 

Such tracings of sound are called ‘‘ pho- 
nautograms,” but since I have found that 
those published as having been made by the 
phonautograph are not true curves of the 
sounds they were supposed to represent, 1 
have here some which are more correct, and 
drawn from gramophone records, represent- 
ing some of the more prominent vowels. 
The waves are complex in character, and 
between 75 to 150 of these compound waves 
follow each other per second in the pitch of 
the ordinary human voice; all of which is 
well known and described in the chapters on 
sound of physical science. 

In the Spring of 1877, and following in 
the wake of the invention of the speaking 
telephone, it occurred to Charles Cros, of 
Paris, that if such sound-tracings could be 
engraved, for instance, by the photo-engrav- 
ing method, and the stylus be then permitted 
to travel again in the groove or track of 
these engraved record lines, by revolving 
the cylinder past the stylus, the original 
sound would be reproduced. This was 
about six months before the invention of the 
phonograph, but the technical difficulties 
which appear in the attempt to bring about 
the desired result, must have seemed too 
great to Cros; or he must have gotten dis- 
couraged when, later on, seeing the appar- 
ently simpler method of the phonograph. 
At any rate, it appears that he never accom- 
plished what he had conceived with such 
acute logic, and his paper on the subject 
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drum appear marked down as a jerky irreg- 
ular live. 

I now replace the brush by a hard stick 
and permit it to travel in an undulator 
groove engraved in a strip of wood, which 
strip I draw underneath the stick, and you 
will see by the reflection of light on the oil- 
cloth drum-head that it is moved to and fro 
by the engraved wave-line, and if these mo- 
tions should occur rapidly enough, a sound 
would be emitted by the drum. 

This illustrates the general principle of the 
gramophone. It is, however, in the method 
of engraving the sound records that the 
gramophone departs materially from pre- 
vious methods, and this I will now show 
you. Here is a disk of ordinary zinc, such 
as you can buyin every tin shop; it has been 
polished, carefully cleaned and has then 
been coated with our fatty film. I now 
place the zinc on the turn-table of the gram- 
ophone recorder. The turn-table is revolved 
by a friction wheel underneath and connects 
through gearing with a screw, which propels 
a carriage across the turn-table ata slow rate 
of progression. On this carriage is mounted 
the recorder proper, namely, a mica dia- 
phragm, across which lies a spring, fastened 
above and carrying at the lower free end a 
slender metallic blade, bent downwards 
slightly, and tipped with iridium, like a 
gold pen. This blade | now bring down 
upon the fatty film until it is straightened. 

Mounted near the turn-table is a bottle 
containing alcohol, from which a spout ex- 
tends to the center of the turn-table, drop- 
ping the fluid upon the fatty film,on which 
I first pour some of it so as to soak it. 

If I now revolve the turn-table, the blade 
or pen marks a plain line into the fatty film, 








etched in, and I may now plunge the disk 
into the bath of chromicacid. Immediately, 
the acid attacks the zinc in the lines, and a 
dark cloud forms over the record, due to 
the formation of a subchromate of zinc. 

While the disk is being etched, let me 
now turn to the reproducing machine. The 
principal part is again a turn-table moved by 
a friction wheel underneath. Above it is an 
arm pivoted with one end upon a standard 
having a double or universal motion, and 
the other end carries the producer proper, 
namely, a diaphragm of mica,vulcanite fibre, 
rubber, or ivory, across which is fixed at its 
upper end, a stiff spring connected by a post 
to the center of the diaphragm, its free end 
extending beyond the periphery, and carry- 
ing a small steel needle which may easily be 
taken out and replaced when necessary. 
This pivoted erm is the invention of Mr. 
Werner Suess, of Washington. 

One of the mechanical curiosities of the 
gramophone is the fact that the etched record 
itself is the screw which propels the dia- 
phragm from periphery to center, for the 
stylus resting in the groove by gravity or 
slight pressure, not only is vibrated, but fol- 
lowing it and being able to move freely, is 
led along to the center and to the end of the 
etched record automatically. This places 
the gramophone reproducer in the realm of ex- 
treme simplicity, and beyond the necessity 
of repair under ordinary everyday condi- 
tions. 

The possibilities of extending the gramo- 
phonic principle, are perhaps more note- 
worthy thanits present development. The 
disks can be easily duplicated, and at the 
first exhibition in Philadelphia, I showed an 
electrotype of a 12-inch disk which sounded 
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ting one disk sing or talk to another one by 
coupling the recorder to the reproducer by a 
tube and turning both simultaneously. In 
fact this whole matter of duplicating disks is 
a department in itself, and would require a 
separate evening to do it full justice. 

I have to dwell on these facts, in order to 
ask your indulgence in not having been able 
for this evening to cover the important field 
of copying records—but 1 have also been 
disappointed in not receiving a number of 
celluloid disks, such as are now being made 
in Germany. 

The important subject of good articulation 
has ever been kept in the foreground, and 
this is now in so satisfactory a shape tbat I 
am carrying on a vocal] correspondence with 
my friends in Eurepe, by means of small 
gramophone disks, which can be mailed ina 
good-sized letter envelope. 

Foremost among the feats which the gram- 
ophone can perform is the absolute certainty 
with which it enables people to recognize 
the speaker’s voice, and I could cite a num- 
ber of instances where persons have been 
made happy by hearing and recognizing the 
voices of loved ones whom they had not 
seen in years, and the owners of which were 
thousands of miles away. 

This whole art is now manipulated with 
great certainty, and can be learned much 
easier than the art of photography. Yet, 
favorably as I believe the gramophone com- 
pares with other talking machines, it has 
barely entered upon the possibilities which 
lie dormant within its principles, only await- 
ing the touch of investigation to yield new 
and important scientific data. 

Its advantages at the present time can be 
summed up as follows : 
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(which can be found in the Comptes Rendus) 
was barely noticed and quickly forgotten. 

It was not until after the granting of the 
patent for the gramophone, that I happened 
to see a reference to it, and searching the 
Comptes Rendus, found the article mentioned, 
which I then translated and embodied ver- 
batim in my paper before the Franklin Insti- 
tute. While, however, Cros had a correct 
conception of the general principle of a 
talking machine, it would bave required 
considerable modification of the rules taught 
by physical science, which were then at his 
command, to obtain practical resuits; but I 
will illustrate what he meant with this model 
built on the principle of the gramophone. - 

Here is a drum-head of oil-cloth. and 
across it and pivoted at the top, is an arm or 
stylus, which is connected to the center of 
the drum, and, therefore, moves with the 
latter. The free end of the arm extends 
beyond the periphery of the drum and carries 
a brush dipped in ink. 

If I now pass a strip of paper underneath 
the brush and at the same time move the 
drum regularly to and fro, an undulatory 
line of regular“character will be drawn on 
the paper. If I repeat the. experiment, but 
more irregularly or jerky, the motions of the 


and as the iridium tip is kept free from the 
dust-fibres, which are continually floating 
about in the air, and upon the film also, by 
the presence of the alcohol, the line in proper 
light appears as a fine silvery streak in the 
dull fatty surface, showing that the metal is 
being laid bare by the iridium tip. 

If, now, sound enters the tube leading to 
the diaphragm, the latter will vibrate and the 
line will assume the undulatory form of 
sound-waves, as before explained. 

The gearing of the machine is at present 
set so that 72 lines are drawn to the inch ; 
but for the ordinary conversational tone, the 
lines might be twice as close together, with- 
out the waves touching. The turn-table 
revolves at the rate of about 60 times a min- 
ute for this size of disk, and if they are 
smaller, the velocity must be increased, so 
as not to crowd the waves too close upon one 
another. 

The talking being done, I lift the disk 
from the machine and dip it in water, which 
washes off the alcohol, and there is now 
visible a band of silvery lines in the fatty 
film. I may now write the date in the cen- 
tral portion of the disk, and I press the pat- 
ent-stamp on it, or add any other remark or 
signature, all of which will be subsequently 


precisely like the original. Since then, I 
have also succeeded in making talking copies 
by pressing a matrix into molten glass, but 
the matrix being of copper, the glass used to 
stick to the form and warped the glass copy. 
I am assured, however, that whenever I 
shall furnish a steel matrix, the perfect 
copying in glass will be entirely feasible. 
That such steel matrices can be made, is not 
doubted by those familiar with the art of 
transferring lines and then etching the 
same. 

We may then have dinner sets, the dessert 
plates of which have gramophone records 
pressed in them, and which will furnish the 
after-dinner entertainment when the repast 
is over. Gramophone plaques with the 
voices of eminent people will adorn our par- 
lors and libraries. ; 

Very successful copies have been made in 
celluloid from electrotype matrices, and such 
celluloid copies are particularly free from all 
frictional noise, provided the celluloid is 
pressed hard and of well-seasoned material. 
Gramophone records have been printed, and 
such prints have been F ceecaaer stat and 
the copy thus obtained sounded precisely 
like the original. 

Successful copies have been made by let- 
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1, The records are durable, and require a 
minimum of space for storing. 

2. Recognition is perfect. 

8. The mechanism of the reproducing ma- 
chine is a model of simplicity. 

4. The records can be printed, and from 
such prints copies can be made which will 
sound like the original. 

5. The quality of the sounds does not be- 
come impaired with increasing loudness. 

6. The making of copies is possible by 
several well known methods in existing arts. 

Lastly, 1 ought to again refer to the possi- 
bilities of enlarging the record lines by the 
photo-engraving process, and thereby render- 
ing the sounds with increased loudness. 

Whatever the art of gramophony repre- 
sents at the present time does not consist of 
accidental results, but the principles and 
the errors to be avoided are well known and 
established, and not a month passes but that 
new light is thrown on hitherto obscure sec- 
tions of manipulation, and after three years 
of work, in which numberless sources of 
error have been eliminated, the art of etching 
records has lost none of its attraction, rather 
fascinating the mind by presenting the possi- 
bility of unlimited applications in the service 
and for the pleasure of mankind. 
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The Thomson-Houston Electric 
Light Company, of Philadelphia, on 
December 25, removed its offices and factory 
to 509 Arch street. 

The H. E. Swift Manufacturing 
Company, 34 Oliver street, Boston, re- 
port large sales of their ‘‘S S” socket. They 
are many thousands behind their orders for 
this device. A new socket will shortly be 
introduced by this firm. 

The Thomson-Houston Electric 
Company, through the Western Isolated 
Lighting Department, reports recent sales as 
follows: National Distilling Company, Mil- 
waukee, 100 light incandescent plant; St. 
Louis Railroad Company, St. Louis, plant 
for cable power house, 200 lights capacity. 
This latter is in addition to a 400 light plant 
sold the same company a short time since. 

Merchant & Company, dealers in 
metals, have sent us, from their Philadelphia 
office, a copy of their latest advertising book. 
It is called ‘‘ A Midsummer Night’s Dream: 
Being a Soninambulistic Ramble With Mer- 
chant & Company and Their Friends the 
Brownies.” It is illustrated with a large 
number of half-tint engravings made from 
wash drawings. ‘The brownies, made fam- 
ous by the drawings of Palmer Cox, are 
here cleverly used to bring into prominence 
the various points in the manufacture and 
use of the large list of metallic supplies kept 
by this old and well known house. Alto- 
gether itis one of the most charming and 
artistic advertising novelties we have ever 
seen. 

Joseph Ketchum & Company, 
46 to 48 Lexington avenue, Brooklyn, have 
recently introduced a new insulating com- 
pound and tape, which will undoubtedly 
attract considerable attention. The com- 
pound possesses, it is claimed, valuable 
qualities, both as a non-corrosive insulator 
and an absolute moisture proof armor and 
has adhesive qualities of a high order. 
Containing 33 per cent. pure gum rubber, it 
is said to exceed rubber itself in insulating 
qualities and is nearly fireproof. Messrs. 
Joseph Ketchum & Company have equipped 
a large plant in Brooklyn, N. Y., for its 
manufacture inthe form of cement, paint, 
tape and tubing, and report a flourishing 
trade already. ‘‘DD” is the trade mark 
under which it is sold, Its close adherence 
to wood or metal, with its plastic quality 
aud freedom from cracks and splits, should 
recommend it to station managers and pur- 
chasers generally. 

The Elektron Manufacturing 
Company, 79 and 81 Washington street, 
Brooklyn, have recently sold to Messrs. 
Warfel & Geist, of Lancaster, Pa., 30 horse- 
power in Perret electric motors. These 
machices will besuppiied with current by the 
Edison Electric Illuminating Company, of 
Laucaster, and will furnish power for all the 
machinery in the large brick building re- 
cently completed by Messrs. Warfel & Geist, 
including large Hoe presses for printing the 
the daily and weekly New Fra, as well as all 
the job presses, which go to make up one of 
the best and largest printirg establishments 
in the State. Messrs. Warfel & Geist, after 
a thorough investigation and a visit to Brook- 
lyn and New York, where they witnessed 
the motors in operation, placed their contract 
for Perret machines. The following is a 
sumple of the testimonials now being received 
by the Elektron Manufacturing Company : 

MINNEAPOLIS, MINN. Dec. 3d, 1890. 
Mr. F. J. Renz, Agent, 

Dear Sir :—In reply to yours of the 3d in 
regard to testimonials, will say that I am so 
well pleased with the Perret motor in ali re- 
spects that I will permit your people to write 
anything they see fit over my name, provid- 
ing it is allin favor of the Perret, and will 
do all I can in any way to help you in Min- 
neapolis. Yours respectfully, 

F. G. Warp, Manager. 
The Great Atantic & Pacific Tea Co. 
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At this gay season of good cheer, 

Paiste wishes you a glad New Year. 
Cannot you do for Paiste the same, 

And buy the goods that bear his name? 
He wants your orders, please remember, 
From now clear on till next December. 


SWITCHES, 


CUT-OUTS, 


H. T. 


1201 MARKET STREET, 


SOCKETS. 


PAISTE, 


PHILADELPHIA. 





PAISTE SPECIALTIES KEPT IN STOCK BY ALL PROMINENT SUPPLY HOUSES. 





Washburn & Moen Enlarging.— 
It is reported that the Washburn & Moén 
Wire Company, of Worcester, are consider- 
ing building a branch of their plant at 
Marlboro, Mass. Recently several of the 
officials of this company visited Marlboro, 
and looked over the place with the hope of 
securing asuitable site for a building. Noth- 
ing definite was done, and here the matter 
has dropped at least fora while. The resi- 
dents are anxious to secure the industry. 


><. 





A Syracuse Industry. 

The Electric Engineering and Supply Com- 
pany, of Syracuse, N. Y., are about to re- 
move to a new factory having four times the 
capacity of the one now occupied. They 
make a socket called the E, E. & 8. key socket 
which is selling well. 








‘*T advise all parents to have their boys 
and girls taught shorthand writing and ty pe- 
writing. A stenographer who can type- 
write his notes would be safer from poverty 
than a great Greek scholar.”—CHARLES 
READE, on ‘‘ The Coming Man.” 


REMINGTON 
STANDARD TYPEWRITER. 








For {5 years the Standard, and to-day 
the most perfect development of the wetting 
machine, embodying the latest and highes 
achievements of inventive and mechanical 


skill. We add to the Remington every 
improvement that study and capital can 
secure. 


Wuckoff, Seamans & Benedict, 
327 BROADWAY, NEW YORK. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


BRANCHES : === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET, 











Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 

BETTER than 
any other Dry 
Battery yet pro- 
duced. 
3 Most compact 
nuin size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 








THE LAW 
Double Cylinder Battery. 


Surface of 
negative ele- 
mentand quan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 

Weigh care- 
fully these ad- 
vantages. 





Its sale has steadily increased for ten years. 


LAW TELEPHONE CO., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON DECEMBER 23, 1890. 








443,084 Electric railway; Edward M. Bentley, 
New York, N. Y. 

443,097 Electric street light; Geo. M. Kim, Alle- 
gheny, Pa. 

448,111 Printing telegraph; Frank B. Rae, Chi- 
cago, Ill. 

443,134 443,185 443.136 Printing telegraph; 
Samuel V. B. Essick, Brooklyn, N. Y. 

443,145 Telephone circuit and apparatus; James 
L. MeQuanie, ston, Mass., assignor to the New 
England Telephone and Telegraph Co., same place. 

443,149 Railway switch operatingsystem. 443,167 
Electrically operated railway switch; Samuel L. 
Powell, Lewiston, assignor of one-half to Fred- 
erick D. Morrison, Baltimore, Md. 

443,157 Electrical signaling apparatus; Ambrose 
B. Wyckoff, Washington, D. C., assignor of three- 
fifths to Joseph Warren Coulston, Philadelphia, Pa. 

443,154 Insulator; William L. R. Emmet, East 
Rockaway, N. Y. 

448,181 System of electrical distribution; Henry 
A. Rowland and Louis Duncan, Baltimore, Md. 
oF anal Electric insulator; Foree Bain, Chicago, 


asad Cut-out; Geo. W. Mingle, Philadelphia, 
a 


443.219 Galvanic battery; Horatio J. Brewer, 
New York, N. Y. 

443,224 Electric welding apparatus; Hermann 
——- 7. Mass., assignor to the Thomson Elec- 
tric Welding Co., of Maine. 

— Electric belt; John L. Pratt, David City, 
eb. 


443,227 Mounting for electric motors; Andrew L. 
Riker, New York, N. Y. 

443,237 Apparatus for painting electric wires and 
their coverings; Richard W. Heppell, Dunkirk, N. Y. 

443,259 Device fortransmitting motion; Johannes 
T. Pedersen, New York, N. Y. 

443,270 Machine for dressing the commutators 
in dynamo machines; Geo. P. Cummings, New 
York, N. Y. 

443,282 443,283 Electric safety device for ele- 
vators; Herbert E. Holmes, West Springfield, 
and Chas. F. Grosvenor, Ludlow, Mass. 

443.291 Electro-mechanical central system for 
regulating clocks; Carl A. Mayrhofer, Berlin, Ger- 
many, assignor, by mesne assignments, to the 
Electro-Pneumatic Time Co., New York, N. Y. 

443,360 Recording pressure gauge; Jarvis B. 
Edson, New York, N. Y. 

443,381 Telegraph transmitter; Samuel W. Smith, 
New York, N. Y. 

443,404 Circuit breaker and closer; John 8S. Pot- 
ter, Newton, and David J. Cartwright, Boston, 
Mass.; said dartwright assignor to said Potter. 

443,407 Dynamo electric machine; Chas. P. 
Scheuritzel and John L. Hess, Brooklyn, N. Y. 

443,435 Watchman's time recorder; Isham D. 
Fuller, Chicago, Ill., assignor, by mesne assign- 
ments, to the Fuller Watchman’s Electrical De- 
tector Co., same place. 

443,451 443,452 Electric railway; Rudolph M. 
Hunter, Philadelphia, Pa., assignor to the Electric 
Car Co. of America, same place. 

413,454 443,455 Electrode for secondary batteries. 
443,456 443,457 Secondary battery; Isidor Kitsee, 
Cincinnati, O., assignor to Mayer Sulzberger, 
trustee, Philadelphia, Pa. 

443,475 Electric cash register; Willard L. Bundy, 
Auburn, N. Y. 

443,478 Fire alarm system; Frederick T. Fearey, 
Newark, and John Speicher, Jersey City, N. J.. 
assignors to the Newark District Telegraph Co., of 
New Jersey. 

443,487 Gas and electric light fixture; Charles 
Felton, Denver, Colo., assignor of one-half to Thos. 
P. Hughes, same place. 








IF YOU HAVE A BATTERY—Gravity 
or Leclanche—use the Delany battery 
strip. It prevents the salt from creeping, 
keeps batteries and shelves clean, prevents 
local action, and prolongs life of battery. 
Warranted. Price per dozen—Gravity, 
60 cents ; Leclanche, 50 cents. 
Patrick B. DELANY, 
SourH ORanGeE, N. J. 


ELECTRIC MANUFACTURING OR CONSTRUC- 
TION COMPANIES. 


WANT a responsible position. Thoroughly 

understand the business ; am a practical man 
and believe I can satisfactorily fill any sition, 
from Manager or Superintendent down. have a 
number of entirely new and valuable electrical de- 
vices, which party I would engage with could 
acquire, or would like some backing to push them. 
Am well-known and a hard worker of over ten 
years’ practical experience. Address 

* COMPE’'TENT,’* 

Care ‘* Electrical Review,”” 13 Park Row, New York. 














ELECTRIX SWITCH, 


ELECTRIX SPECIALTIES. 


Endorsed the World over by Users. 


Simple. Reliable. |ndestructibie. 


DEALERS REPORT QUICK SALES. 


CORRESPONDENCE INVITED. 


THE STAR ELECTRIX 60., 


1320 Wallace St., Philadelphia, Pa, 
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THE HIGHEST 


ys AND STRONGEST WIRES yp 


— ARE THE — 








ElisTénpe 


AMERICAN CIRCULAR LOOM COMPANY'S 


“CANVAS JACKET” 
2 ; 





INSULATED WIRES AND CABLES, 


BOSTON: 620 ATLANTIC AVENUE. 
SELLING AGENTS: 
NEW reams. B. and 8. Elec. Equipment Co., 115 Broadway 
CHICAGO.—Illinois Fleet Material Co., 341 Rooker ry Building. 
treet. 


PHILADELPHIA.—Clay & Pepper, 1218-1220 Filbert 
PITTSBURGH.— Mill an ine Elec. Equipment Co., 95 Fifth Ave. 


AN ——e ARTICLE. 








INSULATING x 
**«* TAPE. 





BY 


MANUFACTURED ONLY 


THE STANDARD PAINT CO., 


59 MAIDEN LANE, NEW YORK. 
Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN OM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARE, N. J. 
*latinuse in sheet and wire, all sizes, and any degree of hardness, Scrap and native platinum purchased 


CARDEW VOLTMETERS. 


These are the only standard Voltmeters that can be used on 
ALTERNATING as well as DIRECT CIRCUITS. 


RALPH L. SHAINWALD, Pres., 


Daniel W. Baker 














DIRECT READINC. DEAD BEAT. 
CAN BE LEFT IN CIRCUIT CONTINUOUSLY. 





Send for Catalogue 1-66 of Electrical Test Instruments. 


QUEEN & CO., PHILADELPHIA. 
THEBILLINGS AND SPENCER COMPANY, 


et ae he eats. 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 








i se COPPER, COMMUTATOR 
" FOR ELECTRIC MOTORS OR GENERATORS. 


BARS 


STEEL COMMUTATOR RINGS AND NUTS, 








THE HORIZONTAL 


4 
| )rilling Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 


Send for particulars to the 
Newark, N. J. 








SUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & E.ecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


LZ, ELECTRIC LIGHT WIRE, 


44 Ze = MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
; RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office = Factory, G7 STEWART STREET., PROVIDENCE, R. I. 


New York Office, 10 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sxo'r-Truas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel TIocks, 





OF PITTSBURGH, Ph. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES = SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


-SRF Gath - ) ORS oe 


129 meee wiht, NEW YORK. 


i Gs BB 0 EO 








F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC.,' 
18 WALL STREET, | 
NEW YORK. 


| 
ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 











SUBSCRIBE 
NOW ELECTRICAL REVIEW. 


ay Norway lron Frame 
ELECTRIC BELL 


iS THE 


CHEAPEST AND BEST. 


Send for Illustrated Circular of 
Bells and 
Other Electrical Goods. 


J. ELLIOTT SHAW & CO., 
632 ARCH ST,, PHILA. 












THE STANDARD OPEN CIRCUIT BATTERIES 
OF THE WORLD! 


At 20 foi” ove these Batteries have male tained 








ov + all others and stand to-day 
 unapproachable. Refu se to take 
ony veel wales it bears the ie Mark, ** Gonda, 


THE LECLANCHE BATTERY CO., 


NEW YORK. 
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+ NOULDINGS & 


FOR ELECTRICAL WORK, IN ALL KINDS OF WOOD. 


Factories: 


cmmvemee Independent Bung Go, enw r wn. 


NEW YORK. Large Stock Alvvays om Hand. and NEW YORK. 





The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * xX 
* % The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


* PATENT “K (K ” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 


pars ELECTRICAL SUPPLIES. 









































ON/ The Best Goods AGENTS 
Ny ~ flo You Want} Good Prices FOR THE 
{ Ged SHIPMENTS © || GONNECTICUT 
Wires, Tape and Cord, 'F YOU DO, WRITE US FOR QUOTATIONS. MOTORS. 











aie in, SOUTHERN ELECTRICAL SUPPLY COMPANY, “Sx 


823 LOCUST STREET, ST. LOUIS, MO. 


TNE PERKINS ELEGTRIG SWITGN MFG. GO. 


Office, 314 Pearl St. HARTFORD, CONN. Factory, 302 Asylum St. 


MANUFACTURERS OF 





+ THE PERKINS INCANDESCENT SWITCHES. «& 


Made with Porcelain Bases only. 
No. |. Gapacity up to 10 Amperes, Single Pole. 
No. 2. “15 r Double Pole. 
No. 3. Ti 6é sé 30 46 
No. 4. rT ‘“ 6 4g rT 66 66 
No. 5. 6é ae ba 75 (Ti 66 4é on 

No. 6. ” “ “100 nid os: . preparation. 

Rated with continuous current; with alternating current their capacity is increased 50 per cent. 
All parts made to gauge and interchangeable. Every Switch Guaranteed. Correspondence Solicited. 
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"k= IMPORTANT INFORMATION TO THE TRADE. *2 


We carry a large stock of House Supplies, including Annunciators, Speaking Tubes, Bells, Batteries, Push Buttons, etc. 
We are the Eastern Agents for J. H. Bunnell & Co., of New York, and Sole Agents for the 
Carr Metal Co.’s Improved Zincs. Also sole New England Agents for 


BUNNELL’S NO. 4 HOME MEDICAL BATTERY AND BURNLEY DRY BATTERY, 


Send for Price List of our Novelties and Specialties. We are Manufacturers and Dealers in 


Telegraph, Telephone, Electric Light and Gas Lighting Supplies. 


OUR PRICES ARE ALWAYS THE LOWEST. 


THE EASTERN ELECTRICAL SUPPLY AND CONSTRUCTION COMPANY, 









































No. 656 OLIVER STREET, - ~ . BOSTON. 
LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
2. 12. |2. 2. ‘ Se. 132 18. 2. 
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flr. ffassner’s Dry Ratterg 
open cinourr worx. filGGEPIC Hells and all About Them. 


THE BATTERIES ARE NOW MADE IN THE 
FOLLOWING SIZES: 


Ne Height. Width. 

18. Rectangular (Double Cel, 7} in. 33 In. x 3} in. BY Ss. R. BOTTONE. 
“ 73 sé 38 “ 1z “ce 

16. Cylindrical (Enameled) 7 “ 3 in. diam. 
“ 7 ‘ec 3 sé 

10 “é 53 sé 3 “ee 


ow, #2 em A Practical Book for Practical Men. 
ee WITH MORE THAN {00 ILLUSTRATIONS. 


111i Chambers Street, NEW YORK. 


THE 


(nerical Bell Teehone Canpady, Ree ran » owen 


95 MILK ST., BOSTON, MASS. ON RECEIPT OF PRICE. 


This Company owns the Letters Patent granted 4 
to Alexander Graham Bell, March 7th, 1876, No. 
(74,465, and January 30, 1877, No. 186,787. ; : 


Poi ha a gen of Speech by all known forms 
0! ICSPEAKINGTELEPHONESinfringes W 
= — ner mh a this Company by the above 13 PARK RO 9 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- P. 0. Box 3329, NEW YORK. 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


























SECOND EDITION. REVISED. 
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Messrs. Otis Brothers & Co., 38 Park Row, 


New York, the leading passenger and freight 


elevator builders of the world, have recently 


produced an Electric Elevator. 


It is economical in running expenses, as 


electricity is only used when the elevator isin op- 


eration, and then only in proportion to the load, 


and is specially adapted to private residences, 


clubs, hospitals, office buildings and stores. 


Power can be taken from electric light lines. 


If any of our 


readers are contemplating 


improvements in their buildings, including 


elevators, the Otis Electric Elevator should 


receive every consideration for the very reasons 


alluded to. 


Write for circular, which will be furnished 


on application. 














HYDRAULIC PRESSES. 


ALL VARINTICS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o, 
WATSON & STILLMAN, 


210 East 48D STREET, New York Cry, 





Specia: Attention to Electrical Work. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. Jd. 
Office, Foot of Washington Street, JERSEY CITY, &. J. 
Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 





JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Flectric, (fas and Street Railway 


FINANGIAL 


REFERENGE 


DIRECTORY 


For 1890. 








CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 


Systems used, Capacit. 
of Wire and Belts us 


and Number of Lights in use, Steam Plants, Day Circuits, Kind 
and Financial Standing. 


List of all Isolated Electric Light Plants, with Number and Kind of Lights. 


List of all Gas Companies, with Capital 


Stock, Officers, Price of Gas and Financial 


Standing, including all Gas Companies operating Electric Light Plants. 
List of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
Gauge, Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 


Steam, and Financial Standing. 


List of all Telephone Exchanges and Licensed Companies, with Officers and Finah- 


cial Standing. 


Financial Standing of all Manufacturers, Dealers and Agentsin the General Elec- 


trical World. 


Price of all Public Lighting Contracts, 


Burned, etc. 


with Number and Kind of Lights, Hours 


Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 


panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 


Rate Sheet, $10. 


THE FRED 8H. 


NEW YORK OFFICE, 
TEMPLE COURT. 


WHIPPLE Co., 
DETROIT, MICH. 





TO AMERICAN INVENTORS. 
Woodhouse & Rawson, 


(UNITED, LTD.) 


88 QUEEN VICTORIA STREET, 
LONDON, ENG., 


New York Office, 36 Wall St., 


Are prepared to negotiate and introduce 
inventions of merit into Great Britain and 
all parts of the world. 


CORRESPONDENCE INVITED. 


MUNICIPALITY OF BOMBAY. 
RLECTRIC LIGHTING. 


NOTICE. 


SEALED TENDERS will be received by the 
Municipal Commissioner for the City of Bombay up 
tolp. M.,on Monday, the 16th day of February, 
1891, for experimental lighting by Electricity of cer- 
tain streets of the City of Bombay for a period of 
two years. 

2. Forms of tender and schedule of cc and 
a sketch of the portion of the City showing the 
streets to be lighted may, on payment of Five Dol- 
lars, be obtained from CHARLES HALLETT CLARK, 
Washington Building, No. 1 Broadway, Rooms 209 
and 210, New York, who will, on application, give 
any further information that a be required. — 

3. Tenders must be accompanied ny Ee eed of 

Ru One thousand in cash (not to r interest 
or in Public Securities for that amount, to be pai 
to the Chief Accountant of the Municipality of 
Bombay, which will be forfeited to the Corporation 
in case of refusal to sign the Contract em ing 
the conditions mentioned in the Schedule above 
refe to. 
4. A further payment to make the total deposit 
equivalent to 5 per cent on the contract amount will 
have to be made by the Tenderer, whose tender 
may be accepted before signing the Contract. 

5. The Municipal Commissioner does not bind 
himself to — the lowest or any tender. 

By order of the Municipal Commissioner, 

RIENZI WALTON, 
Executive Engineer, Municipality. 


EX£EcuTIvE ENGINEER’s OFFICE, 
Bompay MunIcIPALITY. 
Bomsay, 13th October, 1890, 
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WELLINGTON 


Belt Nolde 


and 


W.R.SANTLEY & CO. 


Sigourney Drills 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 
GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 

The Sigourney Tool Co., 


HARTFORD, CONN. 
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FARADAY CARBON Co., 
ELEGTRIG LIGHT CARBONS, rrecsoncr Pa 


ELECTRICAL MEASUREMENT 
instruments and Batteries of W.R.OSTRANDER&CO. > 
"the Very Highest Grade. etal Lk + alee — 















































vic ded. tools free. 


No, 1408 Penna. Avenue, 
Dw ight Shi Machine Co, Opp. Willard’s Hotel. WASHINGTON, D. C. 
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Precision and Constancy, Quality and Finish SPEAKING T a TUBES, S, WHISTLES, cc - 
the Best in the World. 
Catalogue of Standard Test Instra- Electrioand NCIATORS, Bellis. Lal - 
ments furnished upon application. FACTORY, ee bi 
THE E. S. GREELEY & CO., 
G ano 7 Dcy St., New Yora. De Ealb Ave. ” ae a , 
BROOKLYN. =— 
Something New! The most useful Send for Illustrated Z 
One, two, three, and D patented improve- Catalogue. ce e 
four spindle drills for ment in drillpresses mn x = | 
light work. x for years is applied. cD } b 
“ 
° 
SENSITIVE) royce & marezay, cB F 8 
L DEALERS IN mi ff, 
1,000 i 
= ‘ingle, endless pay iheimestend /ELECTRICAL APPARATUS - = f 
belts. Large Saree best. Special ma- + Lede Ta 
ulleys, tighteneran L chinery to order. 
iriable speeds pro- Catalogue of fine | Telegraph and Telephone Supplies, - 
© 
on 


HARTFORD, CONN. 








Writing for Catalogues, Information or Prices, YOU 


= tHE SS WHEN WILL CONFER A FAVOR on both the ADVERTISER 


PARKER-RUSSELL MIKING # MFC. 60. and tho PUBLISHER by mentioning the fact that you 


saw the advertisement in the HL ECTRICAL REVIEW. 
sot Sra wwe, | SUPPLIES FOR ALL SYSTEMS. 
ST. LOUIS. Prompt Shipments. Write for Prices. 
—_—_——_—— W. H. CORDON & CO., 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT ELECTRIC LIGHT AND POWER SUPPLIES, 


SIMPLEX WIRES. 115 Broadway, New York. 
Washburn & Moen Mfg. Co., = . 
woncesran, mies. "7 ™ BurionElecicHeater~ Elec Railway Cas 


MAKERS OF Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 


at the generating station, which is actually LESS than that 
\¥ of coal burned in a stove on a car. 
“They are giving us and the public entire satisfaction.’’—RicHMonD, Va., U. P. Ry. Co. 
‘** The heat is pleasant, sufficient and economical.''"—MaRLBOROUGH, Mass., Street Ry. Co. 


“We are muci pleased with them. and know of no reason why we shall not continue to use them and 
ApETRCTEaEES oP recommend them to others.”—Sr. Louis anp East St. Louris ELectric Ry. Co. 


A E ay Iron and Copper Wire for Electrical Purposes. |... Piette ee eT SS 
pet PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, ouis Car 


St. Louis Car Co., St. Louis, Mo. 
In Long Lengths, Galvanized by our Patent Continuous 




















For Further Information, Address, 
Process. THE BURTON ELECTRIC COMPANY, RICHMOND VA 








The Standard with all Telegraph and Telephone Companies. 
8ince the first introduction of the Electric Tele; h Service, our patent wire, expressly manufac- 
— dl a purposes, has filled every requisition as regards strength, evenness of quality, and 
nductive capacit 
e Se and fo r Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
rice.’’ Sent free on application. 


New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. : > . > 
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: og - “Prices are low yet quality tells.” 
| 2 
$3 ° ° 
su te A Corliss Engine 
= => well designed and thoroughly built, 





is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their ae to say what they 
are. If you want an engine and never have 
seen one of these, write for deseriptive circular. 


rn Ta SOO co I5-PARK:ROW,:NEW-YORK: 
(Opposite Astor House.) 
J.H.CHEEVER treas. J.D.CHEEVER vee 





JAMES LEFFEL & Co. 


SPRINGFIELD, O.. on 110 LiBerty ST., N.Y. 














Electrical Testing Apparatus 
Manufactured to Order, 
Repaired or Calibrated. 


WESTERN ELEGTRIG GO., NEW YORK. 
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having a pressure from 1 
which the carbon rod is suspended, thereby rendering any additional resistance unnecessa 


that it is the best article in the mar 
THE UNIVERSAL 





ket. 
THEATRICAL ARC LAMP. 


wherever constant direct circuits exist ; it can be easily handled and has all the effects of the calcium, and the cost of running same being very 


method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application, 
FOR PRICES AND FURTHER INFORMATION, APPLY TO 


(THE UNIVERSAL ARG LAMP GO., bo 


Executive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 
NEW YORK. 


J. H. McCLEMENT, President. 
OR 





TO 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 
THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 


to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 
ry: : 
Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


This lamp is manufactured for stage uses, taking the place of the calcium liyhts, and can be used 


much cheaper than the old-fashioned 


E. S. MENDELS, General Manager. 


THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. SOUTHERN ELECTRICAL MFG, & 
SUPPLY CO., Limited, New Orleans, La: WALKER & KEPLER, Philadelphia, Pa. PETTINGELL-ANDREWS CO., Boston, Mass. 
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MANUFACTURERS OF 


SOLE SEL 


esoiinared Draago AND Moron Go, oF Bavrimone, Mp, 
Coa) ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos for incandescent Lighting. 


SPECIAL FEATURES: 


High Efficiency. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & CO., 


NG AGENTS FOR U. 8., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES. 


x Slow Speed, 





Buy TELE: 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System. 








| 


Office and Factory: 
MIDDLETOWN, 


CONN. 








INTERNATIONAL ALUMINUM WORKS, 


Manufacturers, under Prof. H. G. Coyle’s Processes, of 
Aluminum Electroplating Solutions and Anodes, 
(PATENTS APPLIED FOR.) 
COMPLETE OUTFITS FOR ALUMINUM ELECTROPLATING A SPECIALTY. 
County and State Rights Sold. No Royalty. 
Offices, 36 & 38 JOHN STREET, NEW YORK, U.S. A., 
° And 86 New Street, Birmingham, England. 
LABORATORY AND SHOW ROOMS, 53 MAIDEN LANE, NEW YORK. 





YOU make a mistake if you don’t buy ELECTRICAL 
SUPPLIES from F. and F., Cleveland, Ohio. 
SEND FOR 
THE LATEST 
**LIST of BARGAINS 
FOR BELL HANGERS” 

AND ** ROCK{ BOTTOM” ON 

MEDICAL BATTERIES. 

WE UNDERSELL ALL. 

ADDRESS, 

Fletcher & Fletcher Electric Co., Cleveland, Ohio. 
Mention this paper if you want bottom prices. 





INVENTORS 


Coming to Washington to further any clee- 
trical patents, will profit by calling on C. W. 
Messner, of 609 {2th St., N. W. All the 
appliances necessary for tests, experiments, 
etc. Also, Electrical Contractor and Con- 
structor. Special attention to isolated plants. 
Agent for the ‘‘C. & C.” electric motor— 
sizes, 14g to 50 horse-power. The only elec- 
tric motor on the market to-day. 





CARBON PLATES # CARBON BATTERIES 





ELECTRIC LICHT CARBONS. 





MADE FROM NATURAL GAS BY PATENTED PROCESS. 
— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 





SnOUSTITES. 


‘A Journal of Engineering, Electricity f Chemistry 


—— FOR THE —— 


MECHANICAL AND MANUFACTURING TRADES. 





PUBLISHED EVERY FRIDAY. 





ANNUAL SUBSCRIPTIONS. 
GREAT BRITAIN, Post Free............... 


THE UNITED STATES, CANADA and COUNTRIES 


INCLUDED IN THE POSTAL UNION, Post Free............. — 
INDIA,CEYLON,STRAITS SETTLEMENTS, CHINA, JAPAN, &c. ,Post Free 


Thick Thin 

Paper. Paper. 

te EE ae ceeeeeee $600 $6 00 
900 800 

1075 900 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 82 Main St. 





American Subscriptions to ‘Industries’? are received by the Publisher of the 


ELECTRICAL REVIE 


. 13 Park Row, New 
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Electric Lighting and Transmission of Power. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 
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Atkinson. Elementary Principles of Electric Lighting 
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Testing and Measurements. 
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IRON CASTINGS FOR ELECTRICAL PURPOSES 


We cast Dynamo Magnets of a special mixture of iron that gives much better electricz: 
results than ordinary castings. Also, small castings for Electrical Work, and castings. 
large and small, for all purposes, of finest quality. OUR PRICES ARE LOW. We run 
four large cupolas constantly, melting about 35 tons daily. Correspondence solicited. 


SESSIONS FOUNDRY CO., Bristol, Conn. 
























BUoEOTRICAL SPECIALTIES. 
SEND FOR ILLUSTRATED CATALOGUE. 
18 & 20 CORTLANDT STREET, NEW YORE. 


New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


es are the combined result of long ex- 
ith automatic cut-off regulation, and most 











In Use, Over 2,800, 

These en; 
perience 
careful revision of all details. They are designed and 
im constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
;, in Steam Consumption and Superior regulation guar. 
mapanteed. Self-contained Automatic Cat-off Engines 12 to 206 
wee H. P. for driving Dynamo Machines a Specialty. Illustrated 
= Circulars, with various data as to practical Steam 
Engine Constructiou and performance, free by mail 


Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGHNTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. ¥. 


W. 8. ROBINSON, 154 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Miss 








Porcelain Electrical §upplics and Specialties, 


EMPIRE CHINA WORKS, 
144% 156 Greene St, GREENPOINT, BROOKLYN, E.D..¥. Y. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


m= CROCKER-WHEELER 


PERFECTED 
MOTORS. 


VERY SLOW SPEED—FULL POWER—PERFECT REGU- 
LATION—FORGED FIELDS, LET INTO BASE—SELF- 
OILING BEARINGS — SELF-CENTERING BEARINGS— 
ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
ALL POWER PURPOSES. 


Acknowledged by the leading Manufacturing 
Companies to 


THE MOST PERFECT MOTOR MADE. 
Estimates ig Mg a for Electric = 
CORRESPONDENCE INVITED. : 
430-482 WEST 14TH STREET, NEW YORE. “ 


8, 8. WHEELER F. B, CROCKER, 
President. Vice-Pres’t. 

















INCANDESCENT LAMP 





To Fit any Socket. 





Excelling all others in 
Life, Maintenance of 
Candle-Power and 
Efficiency. 


THE BEST IS 


General Electrical Sup- 
plies of Superior Design 
and Finish. 

















Even Diffusion of Light 
by Twisted Filament. 





/ From 8 Candle-Power to 
‘| 150 Candle-Power and 
any Voltage. 


THE CHEAPEST 


Send for Our Catalogue 
of August Ist, 1890. 











SAW YEHR-MAN ELECTRIC Co. 


620 Atlantic Avenue, 
BOSTON, MASS. 





S10-534% WEST 23d S’TREET, 
, WwWEVT WORK. 


217 La Salle Street, 
CHICACO, ILL. 
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EDISON GENERAL ELECTRIC COMPANY 


EDISON BUILDING, BROAD ST., NEW YORK. 




















<] ELEGTRIG be 
PERCUSSION * DRILLS. 











(THE MARVIN SYSTEM OF PERCUSSION TOOLS.) 








This Drill Contains no Commutator, nor Moving Contacts. “6 * All Circuits are protected in closed Metallic Cases. 


Not Affected by Moisture, 


than Steam or Air Drills. 
Dampness and Dripping Water. 
‘ejnurw sed deep seyoul 
z ‘9joy you g ‘eyueIH pueyY Ul Buli4g jo peeds 
‘spunod OOr jNOgGe ‘pod L YUM II[141Gg JO JYZIOM 








More Economical, Simplerand More Easily Handled 
"us AsszeNH AO Susu AseulpiCc Aq peyeisdgo equeg 


Safe and Reliable; 


Please address all communications for Circulars and Prices to Nearest District 
Office, as indicated below: 


MAIN DISTRICT OFFICES: 


CANADIAN DISTRICT, BANK OF COMMERCE BUILDING, TORONTO, CAN. PACIFIC COAST DISTRICT, EDISON BUILDING, 112 BUSH ST., SAN FRANCISCO, CAL. 
CENTRAL DISTRICT, RIALTO BUILDING, CHICAGO, ILL. | PACIFIC NORTHWEST DISTRICT, FLEISCHNER BUILDING, PORTLAND, ORE. 


EASTERN DISTRICT, EDISON BUILDING, BROAD STREET, NEW YORK. | ROCKY MOUNTAIN DISTRICT, MASONIC BUILDING, DENVER, COL. 
NEW ENGLAND DISTRICT, 38 PEARL STREET, BOSTON, MASS. SOUTHERN DISTRICT, COTTON EXCHANGE BUILDING, NEW ORLEANS, LA. 
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FORT WAYNE ELECTRIC COMPANY, 


—< FORT WwiaYynNE, IND. =: 


MANUFACTURERS OF THE 


Mallory Indnetion System of Long Distaiee Incandescent Lighting 


AND THE 


x306KK Wood Automatically Regulating *6GG«K* 
ARC DYNAMO AND LAMPS. 








NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - - 
SAN FRANCISCO, 
DETROIT, MICH., 


FORT WAYNE, - 
BROOKLYN, ~ 











BRANCH OFFICES: 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


yy" 
















115 Broadway. 

907 Filbert Street. 
533 Wood Street. 
185 Dearborn Street. 
35 New Montgomery Street. 
57 Gratiot Avenue. 


INDIANA. 
NEW YORK. 














NATIONAL ELECTRIGAL MPC.CO. 


14 & 16 Vesey Street, New York, N. Y. 
SUCCESSORS TO 
Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co., 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 





IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 








The advantages of the Sptirporr Wire over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity are 
preserved against the deleterious effect of dampness. 

3d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
unwind from the ends. : : 

4th. A greater length of wire prepared under the SpLiTporF patents can be wound in a given space 
than wire insulated by any other process known. 

5th. Since the strength of a magnet depends upon the number of its convolutions, SpLITDoRF 
INSULATED Wire will produce a much stronger magnet of a given size than any other wire in 
the market. : 

Wire covered with cotton by the SpiirporF patents is fully equal in every respect to wire covered 
with silk under any other process, while SpLirporr silk covered wire is far superior to the ordinary silk 
covered wire, in that so much finer silk can be used and such a decrease in bulk effected. 








Having increased our plant ten-fold, we shall be able to furnish wire at short 
notice. We manufacture all grades of wire, Magnet, 
Annunciator, Office, etc., etc. 





SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED /N COLORS. 





The “Standard” Instruments for Electric Testing 


VOLTMETERS AND AMMETERS FOR 
CENTRAL STATION, LABORATORY # BATTERY WORK. 


WE GUARANTEE OUR INSTRUMENTS CORRECT, AS EACH INSTRUMENT IS 
| CAREFULLY CALIBRATED BEFORE LEAVING THE LABORATORY, AND WE FURTHER 
GUARANTEE TO KEEP THEM IN CALIBRATION IF SENT TO US FOR THAT PURPOSE. 


TO SUM IT OP. 


OUR “STANDARD” VOLTMETERS AND AMMETERS FILL THE LONG FELT 
WANT FUR A LINE OF INSTRUMENTS COMBINING ACCURACY, BEAUTY AND, MORE 
ESPECIALLY, REASONABLENESS IN PRICE. 














WE SOLICIT YOUR CORRESPONDENCE. 


A SPECIAL LINE OF YOLTMETERS FOR RAILWAY WORK AT LOW FIGURES. 
PRICES QUOTED ON APPLICATION. 


STANDARD ELECTRIC SUPPLY CO,, 








180 SUMMER STREET, BOSTON, MASS., SOLE AGENTS. 











January 10, 1891 ELECTRICAL REVIEW 


DETROIT ELECTRICAL WORKS 


‘The Rae Electric Railwvay System. 




















K 








<OZN-O- TDM 








* 
The Only System Employing a Single Motor of Large Horse-Power, with Noiseless Gearing connecting both Axles. 


STATIONARY MOTORS OF ALI SIZES. 


—— (497 to 1457 WOODWARD AVENUE, DETROIT. 
The Goodyear Hard Rubber Co. 


The India Rubber Comb Co. 


BsSTABLISHED 1851.) 



































ARE the Oldest Manufacturers of HARD RUBBER COODS in the World, being the owners 
and sole manufacturers under the patents of Chas. Coodyear, during their existence. An experi- 
ence of almost forty years in the fabrication of Hard Rubber, together with unequalled facilities, 
their works being the largest of the kind in the world, enables them to produce goods of any 
desired quality, shape or compound, according to the demands of the trade. 

THEY MAKE A SPECIALTY OF ARTICLES FOR ELECTRICAL PURPOSES and having 
manufactured an infinite variety of such goods, are thoroughly equipped for the execution of all 
orders, particular attention being given to those requiring GREAT EXACTITUDE, HIGH FINISH 
and SUPERIOR QUALITY, for which they have a world-wide reputation. 


THEIR STORAGE BATTERY CELLS ARE THE STANDARD. 
CORRESPONDENCE SOLICITED. ESTIMATES CAREFULLY MADE. 


ADDRESS, 


The Goodyear Hard Rubber Co, —-°8— The India Rubber Comh Co., 


9, 11 and 183 MERCER STREET. NEW YORK. 
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“BETTHEAT 
DAILY LIFE 


A POPULAR AGGOUNT 


—— OF THE —— 


APPLICATIONS oF ELECTRICITY 
TO EVERY DAY USES. 




















TASTEFULLY BOUND 


— ees BRED =~ 


S€ HANDSOMELY ILLUSTRATED. 











A HANDSOME HOLIDAY CIFT 
BOOK for the Electrical Fraternity to pre- 
sent to their friends orto buy for themselves. 











PRICE, $3.00. 











Address, 


ELECTRICAL REVIEW PUBLISHING C0, 


13 Park Row. New York. 


> THE *< 


EMPIRE CITY 


ELECTRIC GO., 
15 and 17 DEY STREET, 


NEW YORK. 








MAGN E’T 
WIRE. 











SEND FOR WIRE LISTS 
AND CATALOGUE. 


FIELD ENGINEERING COMPANY, 
CONSULTING AND CONTRACTING ENGINEERS. 


COMPLETE EQUIPMENT OF ELECTRIC STREET RAILWAYS, 
DESIGNING AND CONSTRUCTION OF STATIONS, STEAM AND POWER PLANTS. 











CORRESPONDENCE SOLICITED. 
15 Cortlandt St., Newry York. 


THE E. 8S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 


Cleveland Are Light Cut Onis & Gang Switehes 
Cleats, Rosettes, Moulding, Pins, Oross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 








Silk & Cotton Covered <‘lexible Conducting Gord 
of various sizes for Incandescent Lighting,- 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles. Ete. 








+ OTIS © 
=e ELECTRIC ELEVATOR, 


FoR 


Stores, Office Buildings »° Residences. 











OTIS BROTHERS & C0,, 


38 PARK ROW, NEW YORK. 
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ELECTRICAL REVIEW © 
AN EXCELLENT ARTICLE. 
CENTRAL ELECTRIC CO. D> NSULATING 
ELEGTRIGAL SUPPLIES. * KK TAPE. 





CENERAL WESTERN ACENTS FOR 


ON7> 


* * 


\ S 
wy © 


TRADE MARK, 


AND 
IMPROVED + CANDEE + WIRES. 


so well known to the Trade that CONVINCING arguments are not necessary. 
rybody knows what they are. Send al orders to us when you want the greatest moisture and 
ires. 











These Wires are 


of, or the King of Weather-proof 
116 & 118 Franklin St., 


CENTRAL ELECTRIC CO,, '°4!!3Fr 


CONNECTED BY PRIVATE WIRE WITH POSTAL TELEGRAPH CABLE CO, 





ELECTRICAL ACCUMULATORS. 


Useful and Economical for all Purposes to which Electricity 
is Applicable, such as Propulsion and Lighting of 
Street Cars, Vehicles, Yachts, Etc. 


Central Station and Isolated Lighting, 
Portable Lighting or Power, 
Portable Electric Lanterns, 
Electric Power for Motors, 


Portable Electric Fans for Office, Family 
and Sick Room. 


Only Clean and Convenient Battery for Surgeons, 
Dentists and Professional Men generally. 








Manufactured Exclusively under the Patents of 


FAURE, SWAN, SELLON, GRISCOM and others. 


COMPLETE ELECTRIC LIGHT » POWER PLANTS. 


THE ACCUMULATOR COMPANY, 


44 BROADWAY, NEW YORK. 
PHILADELPHIA AGENCY : 

ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 
CHICAGO AGENCY: 239 La Salle St. # SAN FRANCISCO AGENCY: 220 Sutter St. 
BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, 111 Aroh St. 
PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 

















MANUFACTURED ONLY BY 


THE STANDARD PAINT CO., 
RALPH L. SHAINWALD, Pres., 59 MAIDEN LANE, NEW YORK. 


ALEXANDER, BARNEY & CHAPIK, 


TELEPHONE BUILDING, 


NEW YORK. 


| 
| 





20 Cortlandt Street, 


























| 


ELECTRICAL * SUPPLIES, 


“A. B. C.” 
Incandescent Lamps. 


EUREKA Tempered Copper Company. 


NORTH EAST, PA., 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 
Brush fopper, fommutator Rars, fopper Wire, fear Pinions, 
Bearings, Trolley Wheels. 


WESTERN SALES OFFICE: EASTERN SALES OFFICE: 


225 DEARBORN STREET, CHICAGO. 35 BROADWAY, NEW YORK. 











Arc Lamps 


—FOR— 


Incandescent Circuits, 











THE TUBES OF THE 


INTERIOR CONDUIT AND INSULATION COMPANY 











ARE ESPECIALLY APPLICABLE TO == 





BLHOTRIC RAILWAY REQUIREMENTS. 
A Simple Solution of the Wiring Problem for Public Buildings, Residences, Factories, Station Work, Cars, Underground Feeders, and all places where insulation is required. 


ERIiOR CONDUITS. 
Endorsed by the Leading Electricians, Electric Light Companies, Wiring Contractors, Architects, Buliders and Boards of Fire Underwriters. 


UNDERGROUND CONDUITS 
Are equally successful, and afford Cheapness, High Insulation and Durability. 


For Catalogue, Price List and General Information, address 


INTERIOR CONDUIT AND INSULATION COMPANY, 


16 and 18 BROAD STREET, NEW YORE CITY. 


EDWARD H. JOHNSON, Prest. 








January 10, 1891 




















vi ELECTRICAL REVIEW 

BARNES’ PATENT = 

==) 

—— 

* 

a 

p SESEEE.2Er. EB = 

Ribessossescrs — oe 
== 5 3 - 

Se Sears? obs Ss oo ge&52x om 
SE aebocg° ars pe . es Feoses 

Beg aeiez sise4e| B= 2/925 y72 E 
g 2 SEe = bo | 5 esse 








MESSRS. STANLEY & HALL, 
32 and 34 Frankfort Street, New York. 


It gives me much pleasure to say that in 
my experience with your celebrated S. and H. 


in one case, out of 136 bells in a building, 
each of which are used several times daily, 
there has not been one instance where there 
has been trouble in the two years they have 


been in use. 
Yours truly, 


EMIL CRAH, 
Toledo, Ohio. 


Shultz Belting Company, 


SHULT2Z PATENT FULLED. LEATHER ‘BELTING AND LACE LEATHER 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 











| bell, | have had the most satisfactory results; | 





tanned on the surface only; e a Ss fiber ané | 


Our 
of th hide) Ig not tanned but rawhide fulled and so! process. Our Beltin, 
the only perf: 


strength of 
emer ta es Dw Age , transmits more Rvs a om Pm A. is 


Agents in all cities. a for trial belt. 









BECULATION-DURABILT = = 
rae’ , SIMPLICITY-SELF-CONTAINED 
PAIR RT 


ANDEM: E- COMPOUNDS. THE JOHN T.NOYE MFG CO. BUFFALD. N.Y. 


FAIRBANKS, MORSE & CO., malian Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Pauj 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hichest EFFICIENCY. . 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & GCO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS & POTTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 























} 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, AOID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED Wi WIRE Co., 
ALLAHER, Secretary. 


tests tans N.Y. 








Weitmyer Patent Furnace, 


"MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
BARRISBURG, PA. 






IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
New York Office, Messrs. W. R. Fleming & Co., 174 Fulton Street. 
New England Office, Messrs. John Post, Jr., & Co., 70 Kilby St., Boston, 
Baltimore Office, Messrs. Thomas K, Carey & Bro., 26 Light St., Balt, 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 
OUR ToINE OF E*LAIN MILLINC MACHINES. 


Rack or Screw Feed, wo. 4% 
Geared or Plain. 0 








Lee 
‘THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY AND MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK. 


THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 














No contracted epenings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Illustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boller Co.. 
Risdon tron Works 
Stearns, Roger & Co. 
R. M. Hi 


.-82 Madison St., ies: “4 
ta . Cal 


69, 46 Broadway, New York 
Jos. K. Rugg & Co..107 West Second St., Cincinnati, 0. 
Van Zile, waaCorme & Co Albany, N.Y. 





L. Metesser....... 34 St. Charles St., New Orleans, La. 
T. C. Gooch......448 West Main Street, Louisville, Ky. 
English Morse & Co. 1221 ves Ave., Kansas City, Mo. 
Seeger 4 Guernsey C _ RRR City of Mexico, Mexico. 
Jas. H. Harris........ 82 Madison Street, Chicago, Ills. 
AGENTS. 





'PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


CEng 


512 ARCH ST. PHILADELPHIA Pa.U.S.A 
RIC IRANUFA TURERS OF peesr PHOS 


IN THE UNITED STATES AND OWNERS 


F THE U U.S PATENTS 











<q JULIEN STORAGE BATTERIES Do 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 
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ERE: NATIONAL CARE ON CQ 





CLEVELAND, OHIO. 





MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
BROWNLEE & Co., 


DETROIT, MiIcE. 


For Electric Purposes, 
THE LARGEST STOCK AND QUICKEST SHIPMENTS. OF PITTSBURGH. PA. 











t= Manufacturers of the Celebrated Octagonal Red Pine Poles for MANUFACTURERS OF A FULL LINE OF 


nea and Electric Lighting; also Manufacturers of Cross- ) 0 OP 04 ots an 2 BE LIGHT 











[ J ES EPARTMERT ¢ OF ENGRAVING, 





GLOBES! ~ SHADES 


= ' BOTH ARC AND INCANDESCENT. 
Evecrrica Encravin, A SPECIALTY. RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 
—  f ADAPTED TO ALL SYSTEMS. 














SEND GE CaTaLoGue & ELECTRICAL PVGRAVING, 

















Or Every DESCRIPTION. “729 BROADWAY, NEW YORK. 
LECTRIO | "8. 43 SIXTH AVE, PIMTSBURGH, PA 
eae | sutecn HOW 

FOR THE 
p) Sees foea| “ELECTRIGAL REVIEW 
University Building, 
New York. 











INCANDESCENT LAMPS FORARCG LIGHT CIRGUITS 


ESPECIALLY DESIRABLE FOR STREET AND STORE LIGHTING. 
A NECESSITY TO EVERY LIGHTING CO. 4 ALL OUTSIDE PARTS OF INSULATING MATERIAL. 


INCANDESCENT LAMPS FOR MULTIPLE CIRCUITS 


ANY VOLTAGE. CAPPED FOR ANY SOCKET. 


BERNSTEIN ELECTRIC CO. 


620 ATLANTIC AVENUE, BOSTON, MASS. 


“Sc. &X CC.” ELECTRIC Mo TOEOrRs. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
==| MOTORS =* HOISTS = MINING TRAMWAYS. 


—- Equipment of Machine Shops, Printing Offices, Factories 
/ and Entire Buildings, with Electric Power. 














The only Motors In which the mag: 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 


















One-eighth horse-power to 50 horse- <2 gas 
power in stock. ; 





New England Office, 63 Oliver Street, Boston. 
Philadelphia ‘ 38 South Fourth Street. 


OVER 10,000 MOTORS IN ACTUAL OPERATION, === Chicago“ Phenix Bullng 


“C.&C.” ELECTRIC MOTOR COMPANY, 


4O2 & 404-Greenwich Street, NWew Work. 
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The ational Transformer System of |ncandescent [,ighting. 


CONVERTER EFFICIENCIES. 


It will PAY YOU to throw out your present Transformers and substitute OUR MAKE, 
They are the most Efficient (95.2 per cent.). They are absolutely safe. 


NO MORE AGGIDENTS FROM 


GROUNDED CIRCUITS. 








Their regulation 1s practically perfect. 


MY y| 7} 
HN 


AN 
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NATIONAL @& 


TRANSFORMER System S 
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Transformer on Pole, showing National Safety Fuse Box. 
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omplete Gentral Station Equipments oe ee irect 
Gomplete § _ Equip “ener tecmenee. Gomplete Direct Gurent System 
MECHANICALLY AND ELECTRICALLY. 
LIGHT OR POWER DISTRIBUTION. We Guarantee its Operation and protect our Customers. ISOLATED LICHTING. 
































—= NATIONAL ELECTRIC MFC. CO. =— 


Bau Claire, Wis. 





GEO. B. SHAW, - ~ - - GEN’L MANAGER. 

BAKER, BALCH & CO., Gen’l Agts., - + «+ = => Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - = Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L.N.COX,Agent, - + + = = 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt - - Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - « {517 Larimer St., Denver, Col. 

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - += = «© © © © «© «© Tower Building, No. 50 Broadway, New York City. 

NATIONAL ELECTRIC DEVELOPMENT CO, - - = = © © © © © # « 314 California St., San Francisco, Cal. 

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Aguats, oe ee SF Or Se Ss Winnepeg, Manitoba. 


tn s+ ++ «+e et tlle ee |e Emelie Building, St. Louis, Mo, 











January 10, 1801 ELECTRICAL REVIEW ix 








—~S= GENUINE TELEPHONES FOR EXPORT. DST 


+ THE TROPICAL AMERICAN TELEPHONE CO., 


Sole Authorized Exporters to South America, Central America and West Indies. 


AMERICAN BELL TELEPHONES, BLAKE TRANSMITTERS AND MAGNETOS. 


OLD SWITCHBOARDS AND MAGNETO CALL BELLS 


For Sale Gheap and Taken in Exchange for New Ones. 


A Platinum Pointed ‘‘ Chicago’’ Magneto Telephone Set for $17.00. A New Magneto Telephone 
Set, complete, like cut, for $15.00. Tropical American Telephone Sets and Universal Long 
Distance Sets. W. E. Co. Standard Switchboards and New Williams Standard Switchboards in 
anti all the different styles and sizes. 


acy PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Bend for New Catalogue, Price List and Pamphlet, to 


NEW YORK OFFICE, 18 CORTLANDT STREET, or BOSTON OFFICE, 95 MILK STREET. 


Nassau Eveerrieat SPECIALTIES. 


CAPSULE BATTERY. |  ELECTRICKL BELL OUTFIT. | Electric Alarm Thermometer 


(Patented Aug. 19, 1890.) 
































2 








— 














» Current, 2.20 amperes. 


| 

(Patented Aug. 19, 1890.) (Patented Aug. 19, 1890.) am cS 
Ne ie. This thermometer sounds an alarm 40 

SMALLEST EFFECTIVE BATTERY ' ae whenever the temperature rises above © 
IN EXISTENCE. The Simplest This battery is | or falls below any required point. || % 

and Most Com- notconnected by er | , 

erent plete Portable pesend.cen ty It is  Mestened for use in Of- uP | 


¢ PERFECTLY DRY. | bet owt: inthe 


market. The bell 
is operated by 
the Nassau Cap- 


Schools, Hospitals, Liv- 
Withdrawn and ng ha Baths, Breweries, 
replaced by the | Factories and all places where 
user instanta- | the maintenance ofan equable 





re Does not Require Wiring. 











i Never Polarizes. = ee neously when a | temperature is desirable. 
Power Constant. ee Gem renewal is nec’) ft can be arranged to sound at any 


button. 





pne- distance from the thermometer, and 








—=——- ACTUAL SIZE. => 
hf 











can thus be used as an infallible guard 
a against fire. 





Sample by mail, $1.10. 


“WASSAU ELECTRICAL €0., 19 Park Place, New York. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 
AGENOIBS: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 


WORKS, JERSEY CITY, N. J. 











GOOD Goopnps. PROMPT SHIPMENTS. LOW PRICES. 


GATEH CIrFY ELEAECTRIC COMPANY, 
Special Agents, 
GLOBES AND SHADBS, 


Telegraph, Felephone, Electric |,ight filass and Porcelain Insulators 


GENERAL ELECTRICAL SUPPLIES. ite ea aieiaaiaamens Lamps. 


AND GANDEE WIRES, GABLES, TAPE AND TUBING. 


522 DELAWARE STREET, - - KANSAS CITY, MO. 


Manufacturers and Dealers in 
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TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
‘Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tlons, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation in addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient assistance to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 

REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL ) 
wvenrions ; A&e 4 Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 
heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 


MANACER OF PATENT BUREAU, 
Electrical Review, 


13 Park Row, New York. 
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THE 


HOLTZER-GABOT ELEGTRIG COMPANY 


MANUFACTURERS oF 


ALL KINDS OF ELECTRICAL SUPPLIES, 


OFFICE: 
111 ARCH STREET, BOSTON. 


FACTORY: 
BROOKLINE, MASS. 








THERE *“waARD” ARC LAMP 


a FO R= 


Incandescent Circuits—Continuous Current. 


These Lamps are wound to pass 6, 8 or 10 amperes of current, and when burning two-in series on circuits 
of 100 to 125 volts, GIVE A CLEAR, STEADY LIGHT. We guarantee them. State system and voltage. 





ELECTRIC CONSTRUCTION AND SUPPLY CO., 


ORTLANDT STREET, NEW YORK. 





is Cc : 
NEW HLECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
ww. PHRREN MAYCOCEK. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 


PRICE, - - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 
INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 





Lights, in their Houses. 


PRICE, - - - 75 CENTS, | 


MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - ° ° - $4 00. PRICE, - ° - - $2 00. 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REVIEW, 


P. O. Box 3329. 


{3 PARK ROW, NEW YORK. 





Electric Light Fitting. 





I Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 





By JOHN W. 


URQUHART. 





Chapter I. Central Station Work. 
Chapter II. Localizing Dynamo Faults, and Observations Respect- 


ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 
Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


#2.00. 


Price, 
SENT TO ANY ADDRESS 


ON RECEIPT OF PRICE. 





ELECTRICAL REVIEW, 
13 Park Row, 


P. 0. Box 3829. 





NEW YORK. 


PRACTICAL WORKS. 


BY ROBERT CRIMSHAW, M.E. 


STRAM ENGINE, STEAM BOILER, PUMPS, ET¢. 


STEAM ENGINE CATECHISM. 





U. 8S. GOVERNMENT ENDORSEMENT. 


Navy DEPARTMENT, Burgav oF STEAM nem, 
WASHINGTON, D. C., Nov. 16, 1 
I am of the opinion that for the practical instruction of engineers, students and young engi- 
neers, they are of great value, besides containing many points of use to those older in the Ave 
(Signed) W. Metvitie, Engineer in Chief, U.S. A. 





STEAM BOILER CATECHISM. 


The most practical, complete and cheapest work on the subject. 


PUMP CATECHISM. 





One of the most useful manuals for the pump runner and user, containing infor- 
mation that can be had in no other shape or place. 


PREPARING FOR INDICATION. 





Gives complete instruction how to get everything in readiness for indicating an 
engine, and should be in the hands of every engineer. 


ENGINEERS’ HOURLY LOG BOOK. 
PRICE... .....- -++s+0: 50 Cents. 


By the use of this book the engineer’s work will be rendered more intelligent and 
be subject to better supervision. * 








" Copies of any of the above books will be promptly mailed, POSTAGE PREPAID, 
to any address in the world, on receipt of price. Remit by Express or Post Office Money 
Order, Postal Note, Draft or Registered Letter. 


ADDRESS: 


ELEGTRIGAL REVIEW, 


{3 PARK ROW, New York. 
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PRINCIPAL OFFICE, 


87 & 89 SOUTH FIFTH AVENUE, NEW YORK, 


CROSBY DRY BATTERIES |=" 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


NEAT, = — CLEAN. — EFFECTIVE. — SIMPLE. — COMPACT. — PORTABLE. 


























IT IS THE BEST ON THE MARKET. IT IS NOT AFFECTED BY TEMPERATURE. 
IT HAS MORE ADVANTAGES THAN ANY. IT IS NOT DESTROYED BY SHORT CIRCUIT. 
IT 1S SOLD SEMI—CHARGED. IT IS THE MOST RELIABLE. 
IT DOES NOT DIE ON THE SHELF. IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORE, MEDICAL PURPOSES. 








PATENTED, JULY 2, 1889. ; 
BLUE STONE. 


Can be completely recharged without 
dismounting. 


THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 
No Deposit of Copper on Zinc. 


No Consumption of Blue Stone when 
Gives 10 Times the Current of Any. 


not in use. ; 
For Running Motors. 


For All Uses. 
THIS IMPROVEMENT CAN BE AP- 


PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 


THE ECLIPSE. 


Intended for Close Circuit Work. 

Will Not Polarize. 
| Pure Water only Necessary to Charge It. 
| The Simplest and Cleanest Close 


For Charging Storage Batteries, Run- 
aing Sewing Machines, Small Incandes- 
cent Lamps, Fans, Dental Machines, 


Telegraphing. 











THE DUPLEX. | 


Its two cells occupy only the space of one, 
thereby giving a voltage in the space of one 
cell, equal to that obtained by any other two 


cells requiring double the space. | Circuit Battery in the World. 
For Housework, | No Fumes. a g 
Bells, | No Odor. 
Burglar Alarms, | For Small Motors. 
Etc. Small Lamps. 

No Climbing Salts. | For Doctors’ and 
Always Clean. Dentists’ Use. 
Recuperates Quickly. | nduction Coils, Etc., 
Large Zinc Surface. | and all purposes 
Is rapidly taking the | where a Constant 

place of all other | Currentis required a. 

Open Circuit Liq- | for continuous or \@ 








uid Batteries. | intermittent work. 








